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Cyberspace - with VRML 
Network Project: Six Rules 
for Web Page Design | 
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$3.95 U.S.A./$4.95 IN CANADA 
A Publication of the McGraw-Hili Companies/0360-5280 


PLUS 


Д C++ Compilers Reviewed 
Building Bugfree Benchmarks 


€ JOQUINN ‘TZ euinjoA 


QUALITY, 


nly Micron can deliver server solutions 
built on such a unique heritage of award- 
winning speed, performance, reliability and 
"| service. Computer Shopper has substantiated our 
claim by awarding Micron the Best Network 
u Server Buy for 1995. 
== | —— And just like all 
| Micron systems, the 
PowerServer SMP is 


| engineered to meet the 
; challenge of your most 
demanding informa- 


№. * a 
“=, tion processing 


needs-with no 
compromise in 
system reliability. 


POWERSERVER SMP P133 


• Intel 133MHz Pentium? processor 

e Dual Pentium SMP ZIF sockets 

e 512K write-back cache, flash BIOS 

e Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

e PCI 32-bit Ultra SCSI Fast-20 controller 

e 4X SCSI-2 CD-ROM drive, 3.5" floppy drive — ," — 
e PCI 64-bit video, MPEG, 2MB EDO dioe dim 
e Full-size tower with 10 drive bays 

e Microsoft® Mouse, 104-key keyboard 

e Microsoft Windows® 95 CD 

• 5-year/3-year Micron Power™ warranty* 


А ·• 16MB RAM « 168 SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 


Business lease $109/month 


B *32МВ RAM • 2GB SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 
wi | 


J Business lease $138/month 


With second 133MHz Pentium processor......add $499 
» With Windows NT Workstation 3.51 CD........add $249 


POWERSERVER SMP P266 


• Dual 133MHz Pentium processors 
e 512K write-back cache, flash BIOS "s H 


e Slots: 5 EISA, 2 PCI, 1 EISA/PCI ‘teen 
e PCI 32-bit Ultra SCSI Fast-20 controller 2:24 
e 6X SCSI-2 CD-ROM drive, 3.5" floppy drive — MICROSOFT. 
e PCI 64-bit video, MPEG, 2MB EDO READY-TO RUN 


e Full-size tower with 10 drive bays 

• Microsoft Mouse, 104-key keyboard 

e Microsoft Windows NT Workstation 3.51 CD 
5-year/3-year Micron Power warranty* 


Д • 32MB RAM • 2GB SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 


) J 2 Business lease $157/month 


B + 64MB RAM « 4GB SCSI-2 hard drive 
* 17" Micron 17FGx, .26dp (15.8" display) 


J Business lease $206/month 


ELIABILITY, SE 


“The Millennia is nothing short 
of the best all-around PC 


available on the market today." 
PC Magazine, April 25, 1995 


Ep 150MHz of 
Pentium? processor 
power, the Micron Millennia 


P150 blows past established 


benchmarks for computing 
performance. New optimized 
memory technologies like EDO 
memory and pipelined burst MGE 
cache mean this proven champion is 
ready right now to run the applications 

iu need. There's no stopping the 


25 1 Mill ennia P150—so what's 


stopping you? 


RVICE... MICRON DELIVERS! 


MILLENNIA P150 


e Intel 150MHz Pentium® processor 

e 256K pipelined burst cache, flash BIOS 

e 6X EIDE CD-ROM drive, 3.5" floppy drive SE жын 
* SoundBlaster" 16 stereo sound & speakers Icd P100 
* PCI 64-bit video, MPEG, 2MB EDO 

* Tool-free mini-tower or desktop 

e Microsoft? Mouse, 104-key keyboard 


e Microsoft Windows? 95 CD 
o 5-year/3-year Micron Power" warranty* icron's Pentium processor- 
А + 8MB EDO RAM • 1.0GB EIDE hard drive — S dia T “te саб Е 
" 15" Micron 15FGx, .28dp (13.7" display) Desine li раске with standard features that other Р 
e Microsoft Works 95 CD companies add as extras. The Micron Home 
у, 299 МРС presents the most complete multimedia P 
I os Business lease $82/month experience in a single package. pentium 


• 16МВ EDO RAM * 1.6GB EIDE hard drive 


• 15" Micron 15FGx, .28dp (13.7" display) C 
e Microsoft Office Pro 95 & Bookshelf 95 CDs HOME MP P100 


57 699 * Intel ا‎ Pauta uve 
| ; • 256K write-back cache, flash BIOS 

Н лао. | • ВМВ EDO КАМ • 1.0GB EIDE hard drive 
• 32MB EDO RAM * 2.1GB EIDE hard drive | А i 2 чуч "s 3.5" Порру шры 
* 17" Micron 17FGx, .26dp (15.8" display) + 14.4 fax modem, speakerphone, voice тай 
* Microsoft Office Рго-95 & Bookshelf 95 CDs e PCI 64-bit video, MPEG, 2MB EDO 
$ 3 599 * 15" Micron 15FGx, .28dp (13.7" display) 
cg Business lease $123/month • Tool-free mini-tower or desktop 

Sa 3 m * Microsoft Mouse, 104-key keyboard 
* With 166MHz Pentium processor............... add 5200 "rm ' Microsoft Windows 95 CD 


Microsoft Works 95 CD 
' Microsoft Scenes: Sports Extremes; Microsoft 
Bob* CD; Microsoft Encarta 96 CD; Quicken? 


MILLENNIA PLUS p 166 Deluxe Edition CD; Microsoft Dangerous 


Creatures CD; Microsoft Golf Multimedia CD; 


» Intel 166MHz Pentium processor Ls | өче чет for Compuserve™, Prodigy" 
» 256K pipelined burst cache, flash BIOS Ө. ی“ ی‎ ЧАБЫШ а ыж ; 
* PCI 32-bit Ultra SCSI Fast-20 controller Far ‘al eS DEMAND 
lê 6X'SCSI-2 CD-ROM drive, 3.5" floppy drive рм м? м 
* SoundBlaster 16 stereo sound & speakers 
* PCI 64-bit video, MPEG, 2MB EDO H MPC PR Р]5() 
* Tool-free mini-tower or desktop OME О 
» Microsoft Mouse, 104-key keyboard . ча атт ро nl а 
. pipelined burst cache, flas 
E Miesa Windows 95 2: E Eb e 16MB EDO RAM ° 1.6GB EIDE hard drive 
| ICrosoTt OEY EG DookshelT 95 CDs • 6X EIDE CD-ROM drive, 3.5" floppy drive 
) * 5-year/3-year Micron Power warranty* • SoundBlaster 16 stereo sound & speakers 
| a • 28.8 fax/modem, speakerphone, voice mail 
Д • 16MB EDO RAM • 1GB Fast SCSI-2 hard drive • PCI 64-bit video, MPEG, 2MB EDO. 
° 15" Micron 15FGx, .28dp (13.7" display) z A е LN ES display) 
€" | = i ol-iree mini-tower or desktop 
3 799 = ==” * Microsoft Mouse, 104-key keyboard 
a qim m Business lease $112/month | Microsoft Windows 95 CD 
— ' Microsoft Office Pro 95 & Bookshelf 95 CDs 


В + з2мв EDO RAM • 2GB Fast SCSI-2 hard drive Microsoft Scenes: Sports Extremes; Microsoft 


e 15" Micron 15ЕСх, .28dp (13.7" display) Bob CD; Microsoft Encarta 96 CD; Quicken 
$ Deluxe Edition CD; Microsoft Dangerous 
Creatures CD; Microsoft Golf Multimedia CD; 
Trial subscriptions for Compuserve, Prodigy 
and America On-Line. 
• 5-year/3-year Micron Power warranty* 


1.19! 
Е Business lease $143/month 


zc ОЗЕРО КАМ © 4GB Fast SCSI-2 hard drive 
me. * 17° Micron 17FGx, .26dp (15.8" display) 


n. 
E E 
pt — | Business lease $199/month | With 133MHz Pentium processor......subtract $ 
! = | With 166MHz Pentium processor............. add $ 
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&> MAGNUM Рко180) 


• Intel 180MHz Pentium Pro processor 

• 256K internal cache, flash BIOS 

e 6X EIDE CD-ROM drive, 3.5" floppy drive 

* SoundBlaster™ 16 stereo sound & speakers 
e PCI 64-bit video, MPEG, 2MB EDO 

• Tool-free mini-tower or woes 

e Microsoft® Mouse, 104-key keyboard 

e Microsoft Windows NT Workstation 3.51 CD 
« Microsoft Office Pro 95 & Bookshelf 95 CDs 
* 5-year/3-year Micron Power?" warranty” 


Д * 16MB RAM • 1.6GB EIDE hard drive 
° 15" Micron 15FGx, .28dp (13.7" display) 


5З, 399 Business lease $136/month 


В · 32MB RAM • 2.1GB EIDE hard drive 
e 17" Micron 17FGx, .26dp (15.8" display) 


4,899 


e With 150MHz Pentium Pro processor....subtract $200 
e With 200MHz Pentium Pro processOr........... add $200 


Business lease $167/month 


*MICRON POWER" WARRANTY & SUPPORT - 


* 5-year limited warranty on microprocessor and main memory 
* 3-year limited parts-only system warranty 

* 1-year optional on-site service agreement included 
* 30 days of free Micron-supplied software support 
* 30-day money-back policy 

* 24-hour technical support 

All sales are subject to Micron’s standard limited warranties and terms and conditions of 
sale. Copies of the limited warranties may be obtained by calling Micron. 


International Sal Intemational Fax Toll Free From Mexico Call | Toll Free From Puerto Rico Call 
708-803-8970 € 2 unn. B uus: 300-708-1756 
reserved. АЛ prices and specifications 


origina! shipping/handiing charges, 
reor р зари ч otn ани o чар л ponti mmn cl rt 


workstation with the most advanced components ntel. 
available. The Magnum Plus Pro200 system com- 


bines superior Micron engineering with Intel’s 


Technical Support Available 24 Hours A Day-7 Days A Week 
Technical Support E-mail: techsupport.meic@micon.com 


to change without notice. Micron Electronics, Inc. cannot be responsible for omissions and/or errors In (уро: 


applies огу 10 Micron brand producis, and begins from date of shipment. АЛ returns require RMA numbers and must 


WORKSTATIONS FOR THE 
— REAL WORLD 


۱ gain, Micron leads the industry by making affordable 


workstation performance a reality. The new Micron 


Magnum Plus Pro200 expands the limits of a 


ins 


advanced Pentium® Pro processor and Windows? NT for the 


fastest, most reliable system on the market 
today. The Micron Magnum Plus 
Pro200—just what you’d expect 
from Micron Electronics, the 


technology leader. 


MAGNUM Prus Pro200 


° Intel 200MHz Pentium Pro processor 

e 256K internal cache, flash BIOS 

e PCI 32-bit Ultra SCSI Fast-20 controller 

e 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
e SoundBlaster 16 stereo sound & speakers 

e PCI 64-bit video, MPEG, 2MB EDO 

° Tool-free mini-tower or desktop 

e Microsoft Mouse, 104-key keyboard 

e Microsoft Windows NT Workstation 3.51 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 
* 5-year/3-year Micron Power warranty* 


A + 32MB RAM • 2GB Fast SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 


55, 1 99 Business lease $170/month 


В • 64MB RAM • 4GB Fast SCSI-2 hard drive 
e 17" Micron 17FGx, .26dp (15.8" display) 


37, 099 Business lease $232/month 


(С • 128MB RAM • 9GB Fast SCSI-2 hard drive 
e 20" Micron 20FGx, .28dp (20.0" display) 


51 1,799 Business lease $379/month 


© 


900 E. Karcher Road, Матра, ID 83687 


Mon-Fri 6am-9pm Sat 7am-5pm (MT) 


Intemational Sales Hours: Mon-Fri 7ат-брт 


208-893-3434 * Fax 208-893-3424 
Purchase Order Fax 208-893-8992 


It’s Your Call 


800-233-7027 


http://www.mei.micron.com 


M 


Free From Canada Call 
800-708-1758 


i diy Toll 


CRON 


ELECTRONICS, INC. 


FAM-BYTE-9603 
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PENTIUM 


75MHz PENTIUM? PROCESSOR 
Today's complex software demands fast 
computing speeds. With this quick-thinking 
Pentium processor and 
8MB of fast EDO 
RAM, you'll run all 
your applications 
with ease. 


| Financing à 
» Small Business v» an. 


BUILT-IN POWER SUPPLY 
The days of bulky, hard-to-pack AC adapters ате 
over. Now all you need is this slim power cord, 
which fits easily in your 
case. Even better, it's 

actually long enough to 
easily reach an outlet 

from your desk or chair. 


PC MAGAZINE "A" RATING NEW NOTEDOCK" | 
PC Magazine has awarded us their coveted At home or the office, Toshiba's optional й 
"A" rating for service and technical support. NoteDock Enhanced Port Replicator e 

So wherever you use your Toshiba computer, provides two PC Card Type II slots 

you can be confident we'll be there for you. and allows one-step connection to your 


external monitor, keyboard, mouse and printer. 


©1996 Toshiba America Information Systems, Inc. All prices, specifications and availability are subject to change. "The 100CS is sold at selected resellers as the 105CS with Windows® 95 and additional pre-installed software. 
All products indicated by trademark symbols are trademarked and/or registered by their respective companies. Inte! Inside and Pentium Processor Logos are trademarks of Intel Corporation. 


E 


S f // f ^ VL local-bus video « 3,5" floppy disk drive 
a {2 / e e Two stacked PC Card (PCMCIA) slots — «6.9 Ibs. 
Designed for 


PRICE. 
1999 


Satellite 100CS 


INTRODUCING THE NEW SATELLITE® SERIES. Now you can get the quality of a 


Toshiba and the power of a Pentium processor, without taking a financial hit. In the new Satellite 
Series, you'll also find a huge 10.4" color display, 8MB of lightning fast EDO RAM, and a 528 million 


byte hard disk drive. It's a real knockout. Call 1-800-457-7777 for more information or a dealer near you. 


100С5*: (two Туре П от one Туре Ш) • Preinstalled software: Windows 95 на 

e 75MHz Pentium’ processor * Plug and Play Connectivity or MS-DOS’ with Windows 3.11 + 21 

• 10.4" dia. color DSTN dual-scan display • Built-in AC adapter * Toll-free technical support - he 

e 528 Million Byte (-504MB) HDD e Àccupoint" integrated pointing device 1 days a week, 24 hours a day Е e 

•8МВ EDO RAM expandable to 40MB • Optional NoteDock™ Enhanced Microsoft* 

• 16KB cache Port Replicator Windows'95 pen Roc ti b u m a 


In Touch with Tomorrow 


TOSHIBA 
Toshiba. The World's Best Selling Portable Computers. 
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Inside the Web PC. ад 


BY TOM К. HALFHILL 


Call them network PCs, Internet appliances, 
or browser boxes, a new class of 

dirt-cheap computers is coming soon. 

But first, their designers must overcome 
four technical hurdles. 


Four Key Technologies—46 
Inside the Pippin—54 


Web Design... .... с. 9L 


BY JON UDELL 
Six rules for. - 
designing Web pages 
_ that make sense. 


MULTIMEDIA DEVELOPMENT 


Put the Space in Cyberspace ...................................81 


BY UDO FLOHR 


The Virtual Reality Markup Language helps create and explore 
three-dimensional on-line worlds. No need to travel 


in flat space. 


Opening PBX Doors. ..............- 


BY SALVATORE SALAMONE 


í——— AM t! 


Those strange boxes that do something with phones are becoming more 
data-friendly by connecting to LANs. New architectures and APIs are 
joining these communications technologies. 


Make Multimedia Happen ...................... nnne 09 


BY SALVATORE SALAMONE 


From storyboards to development tools to network delivery, here's what 
you should know about making multimedia. 
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What's the Story? ............. 01 
BY SALVATORE SALAMONE 

Before developing your project, 

you should do like filmmakers 

and first develop a storyboard. 


Multimedia over the Network . . . . 13 
BY NATHAN J. MULLER 

Here's how to tackle the timely 

delivery of multimedia over networks 


| and the Internet. 


Learn the Lingo ............... 85 
BY ROBERT A. DELROSSI 

Multimedia authoring tools range from 
low-end presentation-graphics programs 


| to high-end CASE tools. Picking the 


right one will make the job easier. 


Virtual Reality Goes to Work .. 26 
Lawnmower Man comes to the 
office as VR starts to influence the 
business world. 


New Batteries Will Keep You 
ol „ао ee, гь 


New technologies will let you work 
longer without plugging in. 


Multimedia Tools Animate 

A see o a . 28 
Multimedia Web pages are more 
than just visual gratification. 
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I'll Talk to You Soon. ........ 30 
Speech technologies are going to 
change the way you work (and 
play). 


On-line Shoppers: 

“Just Looking, Thanks" ...... 34 
Net surfers are using the Web for 
info gathering. Here’s what could 
change that. 


Get Smart— 
Wear a PC. . 36 
The latest 

thing in 

high-tech fashion. 


Users Like 
SmartSuite's 
Team Computing ........... 38 
What beta testers are saying about 
Lotus's new office suite. 


INTERNET TOOLS SCANNERS APPLICATIONS DEVELOPMENT 
Navigating with a Web Compass.......97 Тһе Paperless Cubicle ..............107 | Windows-Built for Unix Power ........115 
BY REX BALDAZO BY STANFORD DIEHL BY TOM YAGER 


Quarterdeck’s WebCompass, a “metasearch” 
utility that queries Internet search sites, gets 
high praise from our reviewer. 


MOBILE COMPUTERS 


Big, Bright, and Beautiful............101 
BY RUSSELL KAY 3 
IBM's new ThinkPad 760CD has a 
display to die for. But this well- 
equipped notebook won't run 
graphics like your desktop does. 


NETWORK HARDW ARE 


NetWare Mirror with a Twist ......... 103 
BY BILL LAWRENCE 

Vinca's StandbyServer 32 lets you cost- 
effectively mirror a NetWare server. And the 
new SnapShotServer can perform backups 
without affecting server availability. 


OPERATING SYSTEMS 


Plan 9: Feature Film to Feature-Rich 05.... 143 
BY PAUL FILLINICH 

Plan 9 from Bell Labs is a distributed and fairly 
portable operating system. It could be playing soon in a 
niche near you. 


CHIPS 


Bringing Benchmarks Up to SPEC ......... 145 
BY TOM YAGER 

The new SPEC95 benchmarks more accurately 
measure the performance of systems and 
microprocessors. 


Codetalk: Symantec Pours Java into Its 
Development Environment ................38 


It's a software implant: Symantec has 
inserted a Java compiler into its 

latest software- 

development system. 


Finally, Push-Button PDA-to-PC Integration...... 40 
m " Connect the PDA and push 

a button. Presto! Your 

data's synchronized. 


What's New................154 
Apple's QuickDraw 3D Accelerator 
Card promises more realistic 3-D 
imagery; Lotus cc:Mail for 
Macintosh Release 3 helps you 
automate message handling; plus more new hardware 
and software. 
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We see how well Visioneer's upgraded 
PaperPort Vx and HP's new ScanJet 451 handle 
our personal paper crisis. 


PROGRAMMING TOOLS 


Compiling Convenience 4 ...........109 
т BY RICK GREHAN 
Our tests find Watcom's C- compiler the best 
if you're programming for multiple Intel 
platforms, but Microsoft's is tops if you're 
building 32-bit-only programs. 


STORAGE 


CD-ROM Changers: The Inside Story... 113 
BY CHRIS O'MALLEY = i 
Two new quad-speed internal 
CD-ROM drives from Alps 


PowerSoft’s PowerBuilder for Unix makes it 
amazingly easy to port Windows and Mac 
client/server applications to Unix. 


ELECTRONIC-FORMS PROGRAMS 


Software Roundup: Smart Forms 
for the Enterprise ..................119 


BY MARK HETTLER 

Leading-edge forms software can query databases 
and help you manage workflow. In our roundup, 
Delrina FormFlow and Novell’s InForms 
demonstrate the best form. 


WEB SERVERS 


6 Servers Tangle on the Web.........124 
BY CHANDRIKA MYSORE AND BRENT MELSON 
It’s time to put your company’s message on-line. 


Electric and NEC prove that 
four discs are better than one. 


PROGRAMMING 


Bug-Free Benchmarks..........149 

BY RICK GREHAN 

The lead developer of the BY TEmark tests 

clears up the mysteries of malloc() memory 
mismanagement. 


NETWORKS 


Internet-Aware Applications .............. 191 


BY SALVATORE SALAMONE 
The first wave of Internet-enabled client/server 
applications are under development. 


Pournelle: An Upgrade for Mrs. Pournelle . .137 
BY JERRY POURNELLE 

Jerry refurbishes an old 486 for multimedia, wrestles 
with an OS dilemma, and settles on Windows 95— 
but COM ports and communications pose problems. 


Books and CD-ROMs: 

The Future, According to Bill .................41 
BY DAVE ANDREWS, TOM THOMPSON, 

AND ROWLAND AERTKER 

Bill Gates writes about the future of computing; 
plus, code fragments for the Mac and an off-line 
search engine for the Web. 


Commentary: Oh, Grow Up.................... 216 
BY CURTIS FRANKLIN JR. 

Product developers have to start acting like adults, 
or there'll be no watching Beavis and Butt-Head 
tonight. 


Editorial: Keep Your Eye Off the Ball ......... 12 
BY RAPHAEL NEEDLEMAN 
СЕНИ, ME —— © 20 


Honorable Mentions—128 
How We Tested—130 


Our tests show that these Web servers make it 
easier than you might think. 


BYTE Best—125 


| Netscape's Navigator 2.0 Adds 
Security and Interactive 
Multimedia—126 


Service Instead of Server?—128 


Applications Development 960M 1 
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FTP: ftp.byte.com 

From BIX: Join “listings/ 
frombyte96" and select the 
appropriate subarea (i.e., "mar96"). 


From the B YTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow instructions at the prompt. 


THE BYTE WEB SITE 
http://www.byte.com 
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THIS WON'T 


T ` FILESERVER. 


SmartPro Intelligent Network UPS — 


Your Fileserver’s Defense Against the Assaults of Commercial Power 


Gleaming shields and broad- 
swords may be romantic, but 
they won't protect your data. 
To really defend your net- 
work you need a Tripp Lite 
SmartPro UPS. With its line 
interactive design ond ad- 
vanced protection circuitry, 
the SmartPra will see your 
fileserver through the sieges 
of brownouts ond power 
surges. And with long lasting 
battery backup, full SNMP 
compatibility and the most 
advanced network manage- 
ment and unattended shut- 
down software available, you 
can trust your SmartPra UPS 
ta defend your network in- 
vestment — even during 
totol blockouts! 


With madels from 280 to 
5000VA, there is o SmartPro 
system for ony size com- 
puter. So whether you're de- 
fending your dota, or just 
chopping the competition 
down to size, make sure that 
your LAN is protected with 
Tripp Lite quality. 


q 


T 
T 
1 


FREE UPS sizing chart ond fu 
information on Tripp Lite UPS systems. 


© Call (312 755-8741 Dept. SPBT for a 
[Е 


à 


TRIPP LITE 


THE POWER PEUPLE 
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500 N: Orleans, Chicago IL 60610 (312) 755-8741 Fax(312)644-6505 Ғахбаск (312) 755-5420 
E-mail: info?ctrippliteGGmcimail.com Web: http://tripplite.com 


LY [Contents by Platform 


This page presents the articles in this issue according to 


computing platform. 


DOS/WINDOWS 


Ten Reasons Why You Need 
a Windows 95 Uninstaller ....34 


Two words: Save time. 


Users Like SmartSuite's 
Team Computing ..............38 


Beta testers talk about their favorite fea- 
tures in Lotus's new office package. 


Finally: Push-Button PDA-to-PC 


Integration.....................40 
PDA-to-PC connectivity is a no-brainer 
thanks to Palm's new hand-held. 


Inside the Web PC ............44 
Will you be using a stripped-down box 
instead of your Windows PC to log on 
and work on-line? 


What's the Story? .............61 
Windows-based storyboarding tools 
exploit OLE links when associating ele- 
ments in a multimedia presentation. 


Navigating with a Web 
ComMpaSS.......................97 


Quarterdeck's WebCompass intelli- 
gently manages Web searches. 


Big, Bright, and Beautiful ...101 
The ThinkPad 760CD's gorgeous 12.1- 
inch color display might convince you 
that it's time to replace your desktop PC. 


The Paperless Cubicle....... 107 
We test two solutions to personal paper 
overload: Visioneer's upgraded Paper- 
Port Vx and Hewlett-Packard's new 
ScanJet 4Si network scanner. 


Compiling Convenience +...109 
Rick Grehan gives you the lowdown 
on four new C++ compilers. 


Software Roundup: Smart 


Forms for the Enterprise ....119 
We review four network-enabled forms 
programs for Windows shops. 


An Upgrade for 

Mrs. Pournelle ....... “ГИТ. ai 
Don’t try this at home: Jerry finds out 
what it’s like to install Windows 95 
from floppy disks! 


EE lll 


Big, Bright, and Beautiful ...101 
With a 90-MHz Pentium, a 1.2-GB hard 
drive, a quad-speed CD-ROM drive, and 
a beautiful 12.1-inch color display, 
IBM's ThinkPad 760CD is the top note- 
book for running OS/2 Warp. 


Compiling Convenience +...109 
Watcom’s C/C++ 10.5 lets you develop 
software for OS/2 (and other OSes), and 
you can run its development environ- 
ment on an OS/2 machine. 


Books and CD-ROMs: The 
Future, According to Bill...... 41 


Tom Thompson reviews А Fragment of 
Your Imagination, which he thinks is the 
best book yet on programming Power- 
PC-based Macs. 


Inside the Web PC ............44 


The appliance computer, the concept 
that inspired the original Mac, is coming 
around again—this time as a box for on- 
line access. We also take a peek at Ар- 
ple's Pippin. 
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Links with media players help speed 
multimedia application development. 
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on the Web .......... — MAN 
At $8799, Apple's Workgroup Server 
9150 is the second least-expensive serv- 
er in the bunch, but our lab tests show it 
is best-suited for small Web sites. 


What's New. .................. 158 


Two new products of note: cc: Mail for 
Macintosh and Apple's QuickDraw 3D 
Accelerator Card. 


Windows-Built for Unix 
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If you've got to port applications to 
Unix from Windows or the Mac, check 
out the new PowerBuilder for Unix. 
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on the Web .............. T— & 


A Unix-based server, Silicon Graphics’ 
WebForce Indy keeps up with Digital’s 
much more expensive NT-based Alpha 
machine in our performance tests. 


Plan 9: Feature Film to 


Feature-Rich OS........... ...143 
Plan 9 from Bell Labs takes some of the 
basic concepts behind Unix to their nat- 
ural conclusion. 


Bringing Benchmarks Up 
Oe | eee ...145 


This month's chip column looks at the 
revamped versions of those famous 
gauges of workstation performance: 
SPECint and SPECfp. continued 
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Want to make your Web pages pop? 
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Environment ................... 38 


Java developers get a boost from 
Symantec's Cafe. 


Books and CD-ROMs: The 


Future, According to Bill ..... 41 
Search the Net with this new CD-ROM. 


Inside the Web PC ............ 44 
Some people think they're just a '90s 
version of the dumb terminal. Some 
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New ways to deal with delays when 
delivering multimedia over the wire. 
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Web Design.................... 91 
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Here's how to keep that from happening 
at your site. 
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We review Quarterdeck's “metasearch” 
tool that can help you find stuff on the 
Web and organize the results. 
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with a Twist .................. 103 
It's not fault-tolerant, but our reviewer 
finds that Vinca's StandbyServer 32 
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The Paperless Cubicle....... 107 


Hewlett-Packard's unique ScanJet 4Si 
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Enterprise .................... 119 
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being retooled to run over the Internet. 
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which not only notifies you of impending failure but also backs itself up, minimizing loss of mission-critical data 
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and PC downtime. And Asset Management, whose features help you keep track of hardware and software across 

the network from the comfort of your desk. Because all the information you need can be delivered remotely to your 
PC. Compaq Intelligent Manageability also includes a wide range of security features designed to keep your network 
secure. Which all adds up to providing the best and most comprehensive solution for managing PCs and predicting 


trouble on your network. Because when there's trouble, don't you want to know about it-before it happens? 


As with all Compaq PCs, Deskpro is covered by our free 3-year limited warranty, For more information on eur full line of Compaq desktop PCs, call us at 1-800-345-1518 or reach us оп the Web at 
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ИТ Raphael Needleman 


Keep Your Kye 


To successfully 
| pian a stratezy, 
Sometimes you 
need to focus on 
the bigger picture 
and let the 
details take care 


of themselves 


A lot of computers in the BYTE offices run Windows 
95. You can tell with your eyes closed—if you walk 
around the editorial floor, you'll hear the weird error 
bleeps coming from customized Windows installations. 

But you'll also see quite a few Macintoshes (not just in 
the art department) and a number of PCs running DOS. 
Furthermore, if you visit the homes of our editors, you'll 
find that the personal machines—the machines people 
here actually paid for with their own money—cover the 
complete historical spectrum of computing. Many of 
these machines are still being used. 

Several editors have rather creaky DOS machines still 
being used for E-mail (cc:Mail and BIX) and word pro- 
cessing (XyWrite, mostly). Dave Rowell has an unusual 
Wells American 20-MHz 286. Ed DeJesus has an IBM 
XT he uses for voice mail (though how he can hear phone 
messages over the banshee scream of that machine's old 
hard drive is beyond me). And Tom Halfhill actually 
travels with a Toshiba TIOOOSE portable (8086 proces- 
sor, І MB of RAM, 720-KB floppy drive, no hard drive). 
At home, I have an old Hi-Q 386SX machine (upgraded 
with a Cyrix 486 CPU) that I use exclusively to support 
my pathetic attempts to learn to play piano through the 
Miracle Piano Teaching system. 

In our “glass house"—a raised-floor computer room 
that used to house a VAX but now holds about a dozen 
microcomputer servers—we run cc:Mail gateways on 
old reliable DOS computers, and file and print servers on 
486s running NetWare. Our Pentiums are mostly re- 
served for NT and our Web servers. 


Why This Matters 

This hodgepodge of systems—some supported by our 
IS department, some not—all holds together, through no 
special architectural design or foresight on the part of 
software or hardware manufacturers. It holds together 
because as new technologies come along, we tend to 
adapt them piece by piece, and fix their integration prob- 
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Off the Ball 


lems as they occur. Апа it also holds together because 
what we need to do here isn't that complex; we're not 
putting a lot of stress on the capabilities of the systems. 

Is this the right way to do things? I would wager that 
the majority of inexperienced systems administrators 
would look at our setup and gasp in horror. What is its ar- 
chitecture? Where's the three-year microcomputer plan? 

There isn't a very detailed one, and there never can 
be. Sure, we have a plan; we know what we want to be 
able to do with our systems in three months, six months, 
a year. But we'd be kidding ourselves to predict which 
hardware we will need to support these tasks. ISDN? 
ATM? Who knows? Who cares? 

To really be successful in planning information sys- 
tems, you have to accept the fact that for a variety of 
reasons (most of them financial), you're going to be stuck 
with oddball “legacy” hardware and software for years. 
It's not a bad thing, either—Ed’s old PC voice-mail sys- 
tem is certainly less expensive to operate than a fancy 
new one. Our cc:Mail gateways work just fine. 

Furthermore, beyond some completely obvious areas, 
you simply cannot predict which specific products you'll 
need to support in order to realize your broader plans. 
Netscape or Microsoft Explorer? PowerPC or Pentium 
Pro? At BYTE, we try to help you answer these tactical 
questions, but we're always cognizant that these questions 
wouldn't even be worth asking were we not also asking 
the more important, larger questions: Electronic com- 
merce or old-style banks? Private or public network ser- 
vices? Constant technology retraining or new hires? 

The challenge is to keep one eye on the technology 
and the other on the bigger trends. You say you want to 
invest in the Web? Are you sure? Perhaps what you really 
mean is you want to invest in the emerging global elec- 
tronic community. If so, be sure your plans aren't tied to 
a particular platform. After all, compared to how hard it 
is to change the culture of your business to support cy- 
berspace, it's a snap to change technology platforms. 

Апа no matter what hardware you have, it's really 
hard to learn to play piano. Ш 
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Inside U.S. (800) 232-BYTE; outside U.S. 
+609 426 7676. E-mail-based customer ser- 
vice: mpcstsvc @ mcgraw-hill.com, Web- 
based customer service: http://www.mcgraw- 
hill.com/multipub. International subscribers 
may also contact our international customer 
service facility in Galway, Ireland, by calling 
+353 91 752792 or via fax: +353 91 752 793. 
Fora new subscription, (800) 257-9402 U.S. 
only, E-mail: mporders @ mcgraw-hill.com or 
write to BYTE Subscription Dept., P.O. Box 
555, Hightstown, NJ 08520. Subscriptions are 
$29.95 for one year, $54.95 fortwo years, and 
$74.95 for three years in the U.S. and its pos- 
sessions. In Canada and Mexico, $34.95 for 
one year, $64.95 for two years, $87.95 for 
three years. In Europe, £42 (US$60) for fast 
surface delivery, £55 (US$80) for air delivery. 
Non-European countries US$60 for surface 
mail, or US$85 for air mail. Single copy price 
is $3.95 in the U.S. and its possessions, $4.95 
in Canada. Foreign subscriptions and sales 
should be remitted in U.S. funds drawn on a 
U.S. bank. Please allow six to eight weeks for 
delivery of first issue. 


PHOTOCOPY PERMISSION: 

Where necessary, permission is granted by 
the copyright owner for those registered with 
the Copyright Clearance Center (CCC), 222 
Rosewood Dr., Danvers, MA 01923, to pho- 
tocopy any article herein for personal or in- 
ternal reference use only for the flat fee of 
$1.50 per copy of the article or any part thereof. 
Correspondence and payment should be sent 
directly to the CCC, 222 Rosewood Dr., Dan- 
vers, MA 01923. Specify ISSN 0360-5280, 
$1.50, Copying done for other than personal 
or internal reference use without the permis- 
sion of The McGraw-Hill Companies, Inc., is 
prohibited. Requests for special permission 
or bulk orders should be addressed to Faith 
Kluntz, copyrights manager, (603) 924-2525, 
BYTE is available in microform from Univer- 
sity Microfilms International, 300 North Zeeb 
Rd., Dept. PR, Ann Arbor, MI 48106 or 18 Bed- 
ford Row, Dept. PR, London, WC1R 4EJ, U.K. 


BYTE 7 
A Division of the McGraw-Hill Companies 


Copyright © 1996 by The McGraw-Hill Com- 
panies, Inc. All rights reserved. BYTE and 
BYTE are registered trade-marks of The Mc- 
Graw-Hill Companies, Inc. Trademark regis- 
tered in the United States Patent and Trade- 
mark Office. 
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Samsung monitors. 
Designed from your point of view. 
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Flat Squore CRT J 
Dot Pitch d 326. 
PC Compatibility 1280x1024960Hz ,1280x1024860Hz | 1280x1024880Hz 


Mac Compatibikly 1024x768875Hz 
Color Temperature Selection 
UlkaCleor Conting™ 
limited Warronty 
Actual viewoble areas оге 13,8" (15GLi] and 15.75” [17GLi ond 17GLsi]. 
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PC Magazine — Sept. 12, 1995, on the 


SyncMaster 17СИ and 17Glsi monitors. September 12, 1995 
Samsung SyncMaster 1760 


Performance is only part of the reason 

to buy a new 17-inch SyncMaster™ monitor. 
It has big, bright, crisp, clear images that 
you can depend on year atter year. 


Simplicity is also important. 

The Gli Series offers Plug and Play’ 
compatibility, so you can get right to 
work. Its intuitive controls and on-screen 
programming keep concentration 
where it belongs — on the job. 


Plus, Samsung delivers outstanding 
Value - in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 


If you take your work seriously, 
think about an exceptional monitor. 
Think about the SyncMaster 17Cli. 


After all, it's your point of view. 


Call 1-800-933-4110 or use fax- 
on-demand at 1-800-229-2239 


for more information. 
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‹ registered trademark of Microsoft corporation. OS/2 is a registered trademark of 
national Business Machines. Unix is a trademark of Bell Laboratories, Inc. 


OPEN WINDO 
OF 


OPPORTUNITY 


After only 12 months in the competitive 486 
market, SGS-THOMSON have produced more 
than a million 486 microprocessors. We have also 
helped our x86 partner, Cyrix, set production 
records. Now we are opening the Windows of 
Opportunity even wider by extending the 
standard. ST486 range upward in performance 
with 586 and 686 architectures, first-class 
products. that will offer industry-leading 
price/performance advantages. 


A Commitment to PC 

STx86 microprocessors complement a vast family of 
SGS-THOMSON devices that are raising 
performance standards in every area of the PC. For 
example, ST devices can be found on PC 
motherboards, in monitors, disk drives and 
multimedia add-ons. In fact, there are probably 
more SGS-THOMSON chips in more PCs than any 
other x86 Manufacturer 


Compatibility without Compromise 
SIx86 microprocessors are 100% compatible with 


the thousands of applications that run on Windows, 
DOS, OS/2, UNIX, Netware and other x86-based 


operating systems. We can guarantee it because 


SGS-THOMSON  STx86 microprocessors havé 
received compatibility certifications from Microsoft, 
IBM and Novel. 


For further information on SGS-THOMSON's STx86 family or any other еба, їп ihe 
Company's range of PC products fax us at (602) 867-6227 or e-mail us at x86Gst.c сот 
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Architecture, Technology and Choice 

Consistently superior x86 architectures mean: 
consistently better price/performance standards. 
SGS-THOMSON’s rapidly evolving leading edge 
semiconductor technology means our $Тх86 
devices are always ready to run the newest, most 
demanding multimedia applications. We. offer 
choice by extending our standard. STx86 portfolio 
to include an $Т486 core for embedded 
applications such as Set-Top-Boxes and PDAs 
(Personal Digital Assistants). 


Environmentally Frieridly Power 
SGS-THOMSON 57х86 microprocessors аге 
designed to make your computefl run faster and 
more efficiently than ever before — buf not at the 
expense of the environment In our multi-million 
dollar state-of-the-art STx86 production facility i in 
Phoenix, Arizona, the most advanced equipment 
and, methods are used fo. ensure that all of our 
products are environmentally friendly. De-ionized 
water is reclaimed, Waste water is reused. What's 
more, chemicals are reprocessed, Our ecology 
charter is creating. 'standards that allow: 
SGS- THOMSON i to be benchmarked against the” 
world's most stringent | environmental 
requirements. You сап be sure when you invest in... 
an SGS-THOMSON 51х86. microprocessor, m а 
are also contributing to. a ‘better environment. п 


LETTERS 


Bells and Whistles 


In *How Software Doesn't Work" (De- 

cember 1995), I believe you presented a 

balanced view of the problems and exist- 

ing approaches to software development. 

More important, I didn't see a bias for any 
technique or method. 

Jim Cardow 

Director of Software Development 

` Tybrin Corp., Shalimar, FL 

jimcG hq.tybrin.com 


While I never thought that developing soft- 
ware programs was easy, “How Software 
Doesn't Work" helped me to understand 
the complexity of 
TATE the development 
BYTE Wu process. On the one 
IMMER АЙ hand, consumers 
MEM want reliable soft- 
ware with all the 
bells and whistles. 
On the other hand, 
M they want that soft- 
ware to be afford- 
able. The conflict 
between delivering 
a product on time—or ahead of a com- 
petitor—and developing a reliable product 
is usually resolved by compromise. 
James Tyrone Cooper 
Јатеѕсо@ ix.netcom.com 


DOESN'T. 


AND WHAT 
YOU CAN DO 
ABOUT IT 


Frame lt 


І just checked out your virtual press room. 
Great stuff! But I don’t care for the graph- 
ics being constantly reloaded as I go from 
page to page. A suggestion: Start using 
frames, an enhancement found in Netscape 
2.x. This saves a lot of reloading and at 
the same time saves bandwidth. 
Ed Berlot 
edber @ hookup.net 


We’re working on a frame implementa- 
tion for the article archive. It’s very 
Smalltalk-browser-like, which is our 
preference. But we also believe strongly 
in remaining open to the broadest spec- 
trum of browsers, which complicates 
matters a good bit. 

—Jon Udell, executive editor 


The Importance of Being Text 


I appreciate the clean look of BYTE’s 
World Wide Web pages. I am also glad 
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they’re compatible with my browser, Lynx. 
J and other blind computer users are fear- 
ful that text information on the Web will 
suffer with the advent of interactive graph- 
ics, Virtual Reality Markup Language 
(VRML), and Java. Access to the Win- 
dows environment has been difficult until 
lately, and the graphical Web could also 
prove difficult for the blind to manage. 
The greatest problems with Windows and 
other GUIs are nonstandard icons and but- 
tons that are not clearly labeled with text. 
These are still problem areas for makers 
of screen-reading packages for Windows 
3.1; even Microsoft chooses not to follow 
its own standards for some applications. 
Bob Logue 
boblogue @ freenet.edmonton.ab.ca 


We’re working on alternate E-mail in- 
terfaces to our Web-based services be- 
cause we realize that not everyone has 
convenient access to the Web. But the 
concerns you raise make our effort even 
more important. Thanks for the feed- 
back. —Jon Udell, executive editor 


Real Performance Peaks 


I read “The World's Fastest Computers" 
(January) with great interest, but I was 
quite disappointed to see that you have 
fallen prey to the 
"peak performance" 
trap. Peak perfor- 
mance has little re- 
lation to what can 
actually be sustained 
on a supercomput- 
er. Supercomputers 
should be presented 
in terms of classes 
of applications and 
their sustained per- 
formance. The Intel 
TFLOPS, which you tout as the world's 
fastest, is actually so only on a very small 
set of applications. For most general-pur- 
pose scientific computing applications, a 
Cray will be faster. 
Peter Van Roy 
Programming Systems Lab, DFKI 
Saarbruecken, Germany 
vanroyQ dfki.uni-sb.de 


According to Intel, the TFLOPS system 
operates with a sustained rate of 1 
TFLOPS. As stated in the text box on 
page 62, this supercomputer will run 
some very specific research applications 


for the U.S. Department of Energy. The 


Cray T3E, pictured on the January cov- 
er, is a massively parallel processing 
(MPP) system capable of 1-TFLOPS op- 
eration, and it doesn't require a govern- 
ment grant to own and operate. Presum- 
ably it will run many of the applications 
written for Cray systems over the years. 
How well these existing commercial ap- 
plications can be made to exploit its 
massive parallelism remains to be seen. 
—Tom Thompson, senior technical editor 


BYTEmark Bug Bitten? 


In regard to "BYTEmark Bug Bashed” 
(December), it appears to me that the bug 
is with the compiler vendor's malloc() 
rather than with your code. The C Stan- 
dard section on memory management 
functions states that "the pointer returned 
if the allocation succeeds is suitably 
aligned so that it may be assigned to a 
pointer to any type of object and then used 
to access such an object or an array of such 
objects in the space allocated (until the 
space is explicitly freed or reallocated).” If 
double requires 8-byte alignment to work 
properly, and double has the strictest align- 
ment requirements, then malloc() should 
return memory aligned to at least 8-byte 
boundaries. 
Fred J. Тудетап 
Member, X3J11 (ANSI C Committee) 
tydeman Q tybor.com 


You may be right. We have received sev- 
eral letters suggesting that the problem 
lies with the C library's implementation 
of malloc(), not with our benchmarks; 
however, we have not yet found any doc- 
umentation that explicitly states that a 
malloc() returning data not optimally 
aligned is in error. It’s not quite accu- 
rate to say that “double requires 8-byte 
alignment to work." The algorithm 
works even if the data is not aligned. It 
just works more slowly. 

—Rick Grehan, senior technical editor 


Where's the GNU Hurd? 


The November 1995 articles ^NT Roars 
on the 604" and *CPU Scorecards" were 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to 
editors @ bix.com. Letters may be edited. 


New Paradox 7 for Windows 95 and Windows NT 
Adapt to your environment effortlessly. 
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Boost productivity " 
with new Experts that automate | 
common tasks such as importing 
data and creating labels, reports, 
form letters, tables, and even 
database applications. 


Eliminate toolbar guesswork 
with new tool tips that show 
each toolbar function. 
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Easily share data 
with other applications with 
excellent suite integration 


Learn Paradox quickly 
with new intuitive 


Paradox User Help— and act-alike toolbars 
a book-style and menus. 
help system. 


" 
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“The hands-down best Windows database is easier 
to use and more powertul than EVET, —intoworta October 16,1995 


that with Paradox® 7, 
your new database will 
blend right in. All the 
news 1234 таго joanne [COO] features from 

Windows 95 are here: 
tab-style controls, meaningful long filenames, mov- 
able toolbars, and more. Dozens of built-in “Experts” 


What's New 
New! Ready-to-use customizable business and 
| personal applications—from a home assets applica- 
tion to an order entry and inventory control system— 
get you productive fast. 


New! Dozens of Experts automate common database 


tasks, such as creating form letters, importing data, 
creating database applications, and more. 


New! Enhanced OLE support lets you categorize, 
| control, manage, store, and share numerous types 
| of data—including documents, spreadsheets, and 

graphics. That means you can link information from 

virtually any application on your desktop. 


and eight prebuilt, customizable applications. This is 
truly database power made easy. 


"You'll find the Merge Expert 


k $ 
to die for.” 
——infoWorld, October 16,1995 


Integration with 

your suite environment 
Microsoft Office 95 or Novell PerfectOffice 7 users 
can easily share data components between their 
word processor, spreadsheet, and graphics pro- 
grams. With new act-alike menus and toolbars, you 
learn concepts once that apply to all the applications 
in your suite. 


Make a smooth transition 
Paradox 7 is compatible with previous versions of 
Paradox for Windows, so any data or applications you 
created in Paradox for Windows can be used in the 
new environment of Paradox 7. This makes Paradox 
the fastest way to get your database working for you 
in Windows 95 or Windows NT. 
Circle 72 on Inquiry Card. 


Evolution jusi make everything you do easier, so your work E Find out more 
got easier gets done faster. The new Quick Start Expert gets "Ж Find out why all types of users call 
Windows 95 may bea new users up to speed fast. With new Database and Paradox “the easiest-to-use database.” Find 
new environment, but Table Experts, you can create a database simply by out why there are more client/server applications 
it’s comforting to know choosing from more than 30 ready-to-use templates implemented in Paradox than in any other database. 


And discover the legendary speed of Paradox perfor- 
mance. With Paradox 7, business productivity is full 
speed ahead. 


Try Paradox 7 risk-free 


If for any reason you're not fully satisfied, simply 
return it to Borland within 90 days for a full refund. 


ENMMMNEEEE————-———M——— ti A A Making Development Easier 


*Limited-time offer after manufacturer's rebate. Copyright © 1995 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. 
Offer good in the U.S. and Canada only. All prices are in U.S. dollars, Dealer prices may vary. ВІ 8712 


LETTERS 


quite welcome. But the Special Report on 
operating systems did not mention GNU 
Hurd. This OS is based on the Mach mi- 
crokernel, and thus it has been essentially 
ported to a wide variety of hardware plat- 
forms—nearly as many as NetBSD. To 
learn more about Hurd, and especially 
about its binary portability, visit http:// 
www.cs.pdx.edu/~trent/gnu/hurd/. Con- 
trary to what you say in the text box "Op- 
erating-System Research: Dim or Bright 
Future?" (page 116), microkernel tech- 
nology has not been exploited to its max- 
imum capability, as the Hurd philosophy 
demonstrates. 
Todd Hutchinson 
jasper@terra.3rdplanet.com 


DB2 Pricing 

While your November 1995 review “En- 
terprise Database Managers” was fair, ac- 
curate, and thorough, the comparison chart 
of features and prices on page 216 was 


not accurate. The correct suggested retail 
pricing for 50 users for IBM’s DB2 2.1 is 


$91.40 per user (server with five licens- 
es, $1495; five-user entitlement, $359; four 
10-user entitlements, $679 each). In addi- 
tion, IBM’s DB2 does offer row locking, 
which was not properly indicated in the 
chart. Also, you state that DB2 for AIX 
“has relatively little third-party support.” 
IBM has listed in its solutions catalog more 
than 440 applications available for DB2 
on AIX from 254 vendors, with support 
growing at a rate of more than 200 per- 
cent per year. 
Tim Negris 
Vice President, Sales and Solutions Marketing 
IBM Software Solutions Division 


IBM informed us that the price of the 
DB2 server had changed from $1995 to 
$1495 as we finished the review. While 
that change was reflected in the Product 
Information summary, it was not incor- 
porated into the chart, which should 
have shown a per-user cost of $106. We 
were not informed at the time of further 
reductions in client prices. We also re- 
ported an incorrect price for Microsoft 
SQL Server; we should have indicated a 


COMING UP IN APRIL 


o COVER STORY: IS THERE LIFE 


BEYOND CMOS? 


Silicon has long been the heart of the computer. But what will de- 
fine the machine a decade from now? BYTE looks to the laborato- 
ries for glimpses of the possible future: rhodopsin memory, holo- 


graphic storage, and quantum computing. 


* SPECIAL REPORT: WINDOWS 95 


TECHNOLOGY ISSUES 


The ultimate success—or failure—of Windows 95 hinges on tech- 
nology-implementation issues. We examine OLE integration, 
VxDs, Plug and Play, communications, and key utilities you might need to help 


the OS live up to the hype. 


* THE GREAT OS SHOWDOWN 
NSTL evaluates Windows NT, OS/2, and Windows 95 for performance, features, 


and usability. 


e CAN VLIW SPEED UP THE P7? 
Hewlett-Packard and Intel are gambling on very-long-instruction-word (VLIW) tech- 
nology to make one version of the P7 superfast. 


* DEBUGGING WORK FLOW 


Work flow means “process analysis,” “business process reengineering,” and, worst of 
all, software that still doesn’t quite work the way that people do. BYTE explores prob- 
lems and solutions to help you debug work flow. 


e MIDDLEWARE 


What is it? How do you implement it? Will new client/server technologies—and the 
Internet—send it the way of middle management? 


* REVIEWS 


In the Lab Report, we uncover the best CD-ROM notebooks. We take a real-world 
look at the long-awaited Lotus Notes 4.0. And we dissect Sun's Java and peek in on 
the competition: OCXes for World Wide Web development. 
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per-user cost of $145. To be fair, we’ve 
also learned that Oracle recently 
changed the price of Workgroup Server 
7.1 to $295 per concurrent connection 
and eliminated the per-server fee. 

The reference to page locking came 
from the DB2 technical documentation; 
we reported what we found there. While 
support for DB2 for AIX is growing, it 
lacks the breadth of third-party support 
that Oracle for AIX enjoys. 

—Barry Nance, consulting editor 


FIXES 


Due to an error at our printer, a line of text 
was lost in the January review “Sumo 
Graphics Giants Weigh In.” The partial 
sentence at the top of page 130 should read 
“Corel has made some features, such as 
layer control in CorelDraw, easier to use 
by bringing more functions to the first lev- 
el of a roll-up menu.” 


In “The World's Fastest Computers" (Jan- 
uary), the system pictured in the text box 
on page 52 is the Cray T90 vector-pro- 
cessing system, not the CS6400 parallel- 
processing system described in the text. 
The system pictured on the cover of the 
magazine is the Cray T3E, which is Cray 
Research's new commercial TFLOPS ma- 
chine. 


In “PDA Vendors Improve PC Links" 
(January), we printed an incorrect area 
code for AllPen. The correct number is 
(408) 399-8800. 


In "A Data Miner's Tools" by Karen Wat- 
terson (October 1995), we inadvertent- 
ly omitted the SAS System, including 
OLAP++ ($30,000 and up; SAS Institute, 
Cary, NC, (919) 677-8200; fax (919) 677- 
4444; E-mail software? sas.sas.com or 
http://www.sas.com). 


In “The Data Gold Rush” by Sara Reese 
Hedberg (October 1995), we inadvertent- 
ly omitted CrossTarget Builder ($7500— 
$29,500; Dimensional Insight, Burling- 
ton, MA, (617) 229-9111; fax (617) 229- 
9113; E-mail sales 9 dimins.com). 


The first chip set to implement the PCI 
bus was not the Intel Mercury, as we in- 
dicated in the article *Most Important 
Chips" (September 1995), but a 486 chip 
set named Saturn. The Intel Mercury was 
the first chip set for the original 5V Pen- 
tium processors. i 
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Live auto-line routing 


Script editor 


Number of color models supported 
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CHARTS DIAGRAMS SCHEMATICS LAYOUTS 


Organization Charts Network Diagrams € Electrical & Landscape 
€ Flow Charts 6 Quality € Mechanical Home Planning 
Timelines Block Diagrams € Chemical Office Planning 
Process Flow Charts Boolean Logic € Petroleum Space Planning 
Marketing Sports 6 Software — € Maps | 
CorelFLOW 3 includes all the tools you need to communicate your ideas effectively. A Windows 95 application with 32-bit | 
power, CorelFLOW 3 is the most powerful diagramming software available on the market. With more than 6,400 drag and drop | 


symbols, Microsoft’ Office Binder support and CorelDRAW “б graphics technology, creating the perfect diagram is a breeze with 
CorelFLOW 3—from Corel, the world leader in graphics software. —— | T 


Spell checker, Thesaurus and Designed for Windows’ 95 e6,400-- symbols 
Type Assist e Live auto-line routing °1,500+ clipart 
* Dynamic print preview * Advanced text controls — .* 1,000 photos 
© Rulers and guidelines e Fountain fills and shadows 150 fonts 


Microsoft" Office Binder support 
* Templates and Wizards 
m ШШЕ Microsoft and Windows are either ı 


— registered trademarks or trademarks of 
| кле ЫЙ осо Corporation n the United States 
| + and/or other countries. Visio Is а registered 
4 trademark of Visio Corporation. 
http;//www.corelcom | 
Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document # 1057 
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The Millennia TransPort. 


The Millennia TransPort™ 
from Micron bridges the 
performance gap 

between desktop and 
notebook computers. 
Feature for feature this 
notebook gives you 
everything you need— 
whether you're working 

on the road or at your desk. 
Moreover, it bears the Micron 
name; a name synonomous 
with award-winning 


technology and reliability. 


Specifications 


Common Features 

• 133MHz or 120MHz Intel 
Pentium® processor 

e Intel PCI mobile Triton chipset 

• 256KB L2 pipelined burst cache 

* EDO memory (48MB max.) 

• 4X modular CD-ROM drive 

• 11.3" SVGA color 
display, 800 x 600 

e PCI 64-bit graphics accelerator, 
1MB RAM 

• Pick-a-Point™ dual pointing 
devices integrate both pointing 
stick and touchpad 
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Міс Microsoft® 
Windows?95 


900 E. Karcher Road, Nampa, ID 83687 * Mon-Fri 6am-9pm 
Sat 8am-5pm (MT) • 24-hour technical support * 208-893-3434 
* Fax 208-893-3424 * Purchase Order Fax 208-893-8992 


© 1996 Micron eater ы Inc. All rights reserved. All prices and specifications subject to change without notice. Micron 
Electronics, Inc. cannot be responsible for omissions and/or errors in УРОО or pie photography. Micron Power is a service 
mark; Pick-a Point, MicronDock, MicronExec FiexOpt are tradema n Electronics Inc. Intel, Intel inside, and 
Pentium are registered trademarks of of the Intel Corporation. Microsoft is a registered trademark and Windows 95 and th 
osoft кет All other company trademarks аге trade names of each respective 


pentium 
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company. Prices do not include ‘shi ing скн 30-day Ld back policy does not include return freight and origi- 
nal ЖО ا ات ف‎ charges, applies only to "Micron and products, and begins from date of shipment. All returns require 
m проз WS must be shipped in the original condition prepaid and insured. Lease prices based on 36-month lease. 


* 3.5" modular floppy drive 

• Removable EIDE hard drive (1.3GB max.) 

* Intelligent modular lithium-ion battery 

• SoundBlaster™ 16-bit stereo sound 

* Built-in stereo speakers and microphone 

e 2 Type Il and one Type III PCMCIA slots 

• S-Video and NTSC video-outputs 

• Headphone, microphone and line-in jacks 

• 2 infrared ports, one front, one back 

• Parallel, serial, VGA and 2 PS/2 ports 

e Dimensions: 11.7" x 9.4" x 2.0", Weight: 6.9 Ibs. 
* Nylon carrying case 

* Microsoft® Windows® 95 and MS Plus! Companion 
* Microsoft Office Pro 95 and Bookshelf 95 CDs 

e 5-year/3-year Micron Power" limited warranty* 


Micron Millennia TransPort P133 
* Intel 133MHz Pentium processor 
* 11,3" active matrix color display, 800 x 600 


-*82MB EDO memory (48MB max.) 


« 1.3GB removable hard drive 
e 2nd intelligent modular lithium-ion battery 
e Motorola? Montana 28.8 fax/modem 
$5,799 Business lease: $190/month 


• Intel 133MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDO memory (48MB max.) 
e 1.3GB removable hard drive 
e 2nd intelligent modular lithium-ion battery 
$4,899 Business lease: $167/month 


Micron Millennia TransPort P120 
• Intel 120MHz Pentium processor 
* 11.3" active matrix color display, 800 x 600 
* 16MB EDO memory (48MB max.) 
e 1.3GB removable hard drive 
$4,499 Business lease: $153/month 


• Intel 120MHz Pentium processor 
• 11.3" dual scan color display, 800 x 600 
• 16MB EDO memory (48MB max.) 
e 810MB removable hard drive 
$3,999 Business lease: $136/month 


16.9165, includes 3.5” floppy and one battery. 


e MicronDock™ multimedia port replicator 
Ethernet LAN adapter, SCSI-2 port, 
S-Video and NTSC video outputs, 
built-in stereo speakers, infrared port, 
headphone, microphone, line-in jacks, 
parallel, serial, VGA and 2 PS/2 ports............................ 


It’s Your Call 


800-250-5807 


http:/ /www.mei.micron.com 


MICRON 


ELECTRONICS, INC. 


133MHz Pentium Processor 11.3" Active Matrix 64-bit Graphics Accelerator 
combined with 256KB of Display shows you the provides blazing PCI 
pipelined burst cache and 16MB | big picture in vivid graphics performance with 
of EDO memory provide the | 800 x 600 eye-popping | УСА, S-Video, апа NTSC 
screaming performance you've color. | video outputs. 


come to expect from Micron. 

Dual Infrared Ports 
| i | 
| provide convenient 
/ | IrDA-compliant 


wireless connection in 
| front or in back. 


| SoundBlaster™ 16 
| Sound delivers 16-bit 


Two Type II PCMCIA stereo sound to two 


Slots or one Type Ш PCM- 
CIA slot accommodates a 
wide variety of communi- 
cations and storage options. 


speakers for the 
| complete multimedia 
| | experience. 


| integrated stereo 


| Removable 1.3GB 
Drive gives you 

| vast amounts of 
storage and allows 


4X Modular CD-ROM | you to upgrade to a 


Drive provides fast access to 


' larger hard drive in 
a whole new world of infor- 


| the future. 
mation. 


Lithium-ion Battery 

Intelligent modular lithi- 

| um-ion batteries give you 

| the power to complete the 

Modular Bay #2: | job. Add a second modular 
ТЕ) battery in bay two and 

double your productivity. 


Dual Pointing Devices — 
The Pick-a-Point™ offers 


Lithium-ion battery 


or two pointing devices; 
choose either the touchpad 
4X CD-ROM drive or the pointing stick. 
А. Modular Вау #1: 


Lithium-ion battery 


2nd 1.3GB hard drive 


Or 


or 


3.5" floppy disc drive 3.5" floppy disc drive 


Circle 77 on Inquiry Card. 


APPLICATION TRENDS 


Virtual Reality 
Goes to Work 


Virtual reality is not for games and entertainment software only. Here's how it 
will influence mainstream business and Internet applications. 


CHRIS CHINNOCK 


convergence, and the Internet, vendors and an- 
alysts predict that VR technologies will become com- 
monplace over the next two years. Tra- 


ЧР " Future VR applications 

ditional arcade-style VR entertainment might not even require 
: ZL : a mouse or a keyboard. 

centers—along with military, medical, Using muttiGen’s 

and industrial VR simulators— wil] SmartScene software, 

. d . | developers and end users 

improve, while new industries and ap- сап interact with 3-D 


‘ , г scenes by manipulating 
plications will adopt VR. objects using both hands. 


Pressing together your forefinger and thumb lets you manipulate objects, such 
as this fence. Or you can put your arms together and fly through a model. 
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f you think the World Wide Web is changing the way in which you do business, 


wait until you see how virtual reality (VR) will change mainstream comput- 
ing. Thanks to new development tools and hardware, digital 


rm 


Doug Schiff, vice president 

of marketing at VR-tool de- 

veloper Division (Chapel Hill, 

NC), says a key trend in VR is 
decreasing prices for high-per- 
formance graphics platforms. 
“Until very recently, serious 
VR developers needed to spend 
several hundred thousand dol- 
lars on a hardware platform," 

Schiff says. "But we're now 

starting to see platforms that 

can support immersive, high- 

performance VR applications 

in the $10,000-to-$50,000 
range." PCs using Intel's Pen- 
tium Pro processor, as well as 
workstations from Hewlett- 
Packard (Palo Alto, CA), Sili- 
con Graphics, Inc. (SGI, 
Mountain View, CA), Sun Mi- 
crosystems (Mountain View, 
СА), and others, will continue 
to deliver increasing power at 
decreasing prices. 

Another key trend: VR de- 
velopment software is getting 
easier to use and less expen- 
sive. Software from vendors 
such as Division, Sense8 
(Mill Val- p 


MultiGen's toolkit lets you stretch and manipulate objects. Here the designer is 
stretching the picket fence to cordon off a lawn. 
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ley, CA), Superscape (Palo 
Alto, CA), and others let non- 
programmers build 3-D worlds 
via menu selections. “This is 
extremely important, because 
it means you no longer have to 
be a VR expert to build a 3-D 
virtual world," says Schiff. 
VR development tools are 
also immersing the developers 
themselves. New tools slated 
for release in May on SGI plat- 
forms from MultiGen (San 
Jose, CA) let developers build, 
stretch, and color 3-D scenes 
literally by waving their hands 
around (see the photos). 
Although VR development 
tools can still be pricey (e.g., 
MultiGen's SmartScene will 
likely sell for over $10,000), 
prices for other toolkits and 
components are dropping. For 
example, Apple recently elim- 
inated royalty fees from its 
$495 QuickTime VR author- 
ing tool. А turnkey develop- 
ment system from Division that 
costs $75,000 would have cost 


One example of 
how VR is 
changing 
business is at 
Ford Motor 
Co., where 
researchers 
use Division's 
dVise and dVS 
VR software to 
evaluate new 
arrangements 
for instrument 
panels. 


$250,000 two years ago. Dive 
Labs' (Santa Cruz, CA) $150 
C++-based VR development 
toolkit, called Amber, runs on 
Windows 95 and NT. A ver- 
sion for SGI and other work- 
station platforms costs just 
$199. Another Dive toolkit, vr- 
Trader, lets business managers 
monitor financial data in ani- 
mated 3-D scenes (see “Assets 
in Wonderland,” July 1995 
BYTE). Company officials say 
they expect to release a toolkit 
for Visual Basic developers lat- 
er this year. And Polhemus 
(Colchester, VT) now sells its 
two-input body-motion track- 
ing unit for PCs at $999, down 
from $2200. 

Patricia Glovsky, an equity 
analyst with Kaufman Broth- 
ers (New York, NY), says that 
digital media—the blending of 
graphics, animation, and vid- 
eo—will eventually supplant 
graphics-only VR environ- 
ments. “Three-dimensional 
worlds will soon evolve from 


computer-generated, graphics- 
only-based environments into 
full digital-media worlds. 
These new environments will 
be quite compelling for devel- 
opers and users alike,” she says. 

An especially intriguing new 
development will be the merg- 
ing of VR technology with the 
Internet. For example, Virtual 
Reality Markup Language 
(VRML) allows designers to 
create entire 3-D environments, 
such as a downtown shopping 
district, that users can explore 
over the Internet (for more in- 
formation, see “Put the Space 
in Cyberspace” on page 61). 
Microsoft's Internet Studio 
(aka Blackbird), a Web and 
multimedia toolkit, will enable 
developers to create virtual 3-D 
worlds. Java-based develop- 
ment environments will allow 
developers to build applets that 
have the ability to interact with 


objects within these worlds. 

In addition to navigating 3-D 
Internet worlds with avatars, 
computer reincarnations of 
yourself (for more information, 
see "Agents and Avatars," Feb- 
ruary BYTE), you will also 
interact with other avatars in 
a shared virtual environment. 
Such interaction might be 
based on the DIS (Distributed 
Interactive Simulation) proto- 
col, which enables thousands 
of entities (e.g., tanks, planes, 
and people) to interact in a 
huge virtual space. Another ex- 
citing possibility is distributed 
gaming. 

""Three-dimensional worlds 
on the Internet will be popular 
because it's a metaphor that 
everybody can relate to," Glov- 
sky says. “This is exactly what 
is needed to bring non-com- 
puter-literate mass markets on- 
line." 


New Batteries Will Keep You Running 


Ne battery technologies that let notebook PCs run longer 
without a recharge might make the transition from the 
laboratory to commercial products this year. However, note- 
book manufacturers, wishing to avoid such problems as bat- 
tery overheating, remain cautious and say they will incorpo- 
rate these new technologies only after careful evaluation. 

One technology, lithium metal polymer, offers the possibil- 
ity of high energy density {perhaps as much as double that 
of today’s lithium ion). But lithium in its metallic form in a 
rechargeable battery poses safety risks: After repeated 
charging, the battery can short-circuit internally. Vendors 
are anxious to avoid the bad press and poor customer rela- 
tions related to notebooks that overheat or catch fire. 

A more promising technology, from Ultralife Batteries 


(Newark, NY), which may ship їп commercial products later 
this year, uses both a solid-state electrolyte and a lithium- 
ion chemistry. Ultralife officials say its battery has a high 
duty cycle (up to 1200 recharge cycles, compared to about 
500 for nickel metal hydride) and high energy density (com- 
parable to today's lithium ion with liquid electrolyte). The 
battery's solid-state electrolyte allows design flexibility (bat- 
teries can be made in ultrathin rectangular shapes) and a 
high degree of safety (the solid electrolyte cannot leak). 
Meanwhile, AER Energy Resources (Smyrna, GA) says it will 
soon release to computer manufacturers the first prototypes 
of a new version of its zinc-air battery that can run a full-size 
notebook up to 12 hours between charges. Previous versions 
of the company's zinc-air batteries, such as the PowerPro 
for certain Toshiba notebooks, weighed 4% pounds. But AER 
says the new version, thanks to a second air electrode that 
doubles the surface area for the battery's chemical reaction, 
will weigh only 1.8 pounds. Commercial products based on 
the new prototype might ship sometime in 1997, the com- 
pany says. —Dave Andrews 


A partially completed scene as viewed from the street, showing the fence. Models 


created with MultiGen have intelligence: Fences can snap to the lawn, but not to the 
middle of the pavement, making object manipulation easier. 
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INTERNET DEVELOPMENT 


endors of multimedia 


development toolkits are 
preparing a variety of tools that 
can make your World Wide 


sic, animation, and video. 
While such companies as 
Symantec are releasing new de- 
velopment kits based on the 


Web site come alive with mu- 


Java programming language 


= т тта» nan 
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| Research subjects glad to be treated like rats 


LOS ANGELES (СМИ) — изату Jonas has bern doing 
something umeual every coupl of weeks for tha past three 
vaouibu. She pris herself cutfitied with kdes, wires, and 

| electrodes and сабе pain гоша. 


Curent Tine, = 10:13AM 


She says that at fest the pain fich like pin pricks, than qute 

races imien. Thats sha calls for а hall, кий the pain stops. Bui 
а pain is paying off monetarily for Jonas, who will ei $200 
for the у. 


Web sites are becoming much more interactive, thanks to new development tools. 
With Macromedia's new ShockWave player, Web developers can use the Director 
multimedia authoring package to create virtual magazines in which headlines, 
photos, and text move across your computer screen. 


COLOR PRINTING 


(see “Code Talk" on page 38), 
others offer alternatives that 
don't require you to learn Java, 
which loosely resembles C. 

Macromedia's (San Fran- 
cisco, CA) new ShockWave 
for Director allows multime- 
dia movies created with its 
Director authoring package 
to play over the Web. Shock- 
Wave will be supported by sev- 
eral Web browsers, including 
Netscape and Internet Explor- 
er, and it supports on-the-fly 
compression. Macromedia's 
ShockWave for FreeHand, 
which will provide the capa- 
bility to display native Free- 
Hand vector-graphics files with 
extreme close-up and zoom- 
out capabilities within Web 
pages displayed in Netscape 
Navigator 2.0, is slated to ship 
this quarter. 

Microsoft says it will release 
a new beta version of its Inter- 
net Studio Web publishing sys- 
tem in March, with plans to re- 
lease the product commercially 


Multimedia Tools Animate the Web 


sometime this year. With In- 
ternet Studio, Web developers 
can create multimedia pages 
without programming. Mean- 
while, IBM, Microsoft, and 
others have proposed various 
extensions that improve upon 
the Virtual Reality Markup 
Language (VRML) standard's 
support for 3-D animation and 
interactivity. 

Adding interactivity is a 
good way to advertise on a 
Web page without insulting 
your readers. “Interactivity pro- 
vides a way for end users to 
enjoy an advertisement and 
not be offended by it," says 
Heather Rose, senior product 
manager for network tech- 
nologies at Macromedia. “The 
Web today is very similar to 
print, and your browser today is 
more like a world-wide library 
card. These new tools give 
more of a TV feel to the Web, 
but without turning end users 
into total couch potatoes." 

—D.A. 


Simple Color Matching for Everybody 


pF» of low-cost color ink-jet printers are learning Many monitor manufacturers now bundle this software. “Col- 
orific lets users match colors between the monitor and the print- 


something that graphics professionals have known for 
years: What you see on the computer screen isn't always 
what you get from the printer. To make color matching a 
more accessible to small-business and home users, ven- 
dors are preparing solutions that make color matching 
easier and more affordable. 

Today's latest entry-level color matching eliminates 
expensive hardware standards that require you to period- 
ically attach devices called colorimeters to your monitors. 
These new software solutions use existing systems, such as Ko- 
dak's Precision Color Matching or Apple's ColorSync, to repro- 
duce consistent colors on monitors and printers. Self-calibrating 
monitors, such as Apple's AppleVision 1710, which includes 
the DigitalColor internal calibration scheme, can also continual- 
ly compare themselves to factory settings and adjust themselves 
as needed. 

One low-cost solution is Sonnetech's Colorific, a software- 
based color-matching program that calibrates and adjusts moni- 
tor color balance and compensates for ambient light factors. 
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process.” 


er without bulky devices or extensive training,” says Chris 
Ota, general manager of Nanao, which now includes Col- 
orific with its products. “It’s a simple, one-time-only 


The ultimate goal is invisible, automatic color match- 
ing. “We anticipate that an increase in bidirectional com- 
munication will make calibration easier and more auto- 
matic,” says Tom Paterniti, senior marketing manager at 


Mitsubishi. “We foresee device-independent color, so regard- 
less of the system or hardware, colors created in a certain program 
will travel among different systems without change.” 
Customers who shop on the Internet will especially benefit. 
"[Technology will] someday enable your Internet browser to 
adjust your color on-screen to compensate for the color biases in 
your monitor,” says Bill Hilliard, managing partner at Sonnetech. 
“Color management can provide the Internet with ‘What you 
see is what you buy.’ This should help catalog sellers face few- 
er returns due to wrong colors.” —Wayne Kawamoto 
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| n The 3Com Impact ISDN The 3Com Impact ISDN o 
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At 3Com, we've used our send you a free CD or diskette" = 


extensive networking expertise 
to develop a full line of modems 
and adapters to meet all your 
ISDN needs. In fact, our 3Com 
Impact digital modems are the 


that demonstrates the benefits 
of using ISDN versus analog. 
Just give us a call today at 
1-800-NET-3Com. Or visit our 


website at http://www.3com.com 


first to deliver Multilink PPP at 
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to learn about our networking | 
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PC VOICE DICTATION 


Pll Talk to You Soon 


y the year 2000, the mouse and the 

keyboard might be obsolete for text 
input. The steady increase in affordable 
desktop-computing power, combined with 
improved speech-recognition software, 
could bring unconstrained continuous 
voice-dictation systems to PCs within two 
or three years, vendors and analysts say. 
Meanwhile, sales of current voice-dicta- 
tion products continue to increase as prod- 
ucts improve and prices drop. 

“Unit sales of shrink-wrapped dictation 
systems are doubling or tripling each year,” 
says William Meisel, editor and publisher 
of Speech Recognition Update, a newslet- 
ter published in Encino, California. The 
consulting firm Venture Development (Na- 
tick, MA) says that in 1995, 44,000 dic- 
tation systems were sold. Over a million 
units will be sold in 1998, the consultancy 
predicts. 

Vendors continue to improve their prod- 
ucts by making them more accurate, faster, 
and easier to use. They're also delivering 


t 1 
the Spt 3 Kel |Wi 


of the мерте 
вате f pa ows 99 
and IBM Multimedia : 


Studio's Atla 


-Frank Evers, р producer of Con mmand: Aces 0 
- ($54.95; (800) 757-770 
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tighter integration with key office appli- 
cations (see the text box “Battle of the Dic- 
tation APIs” for more information). But 
commercial dictation programs still can’t 
handle unconstrained-dictionary, contin- 
uous speech, which is the natural manner 
of talking that we use in conversations. 
“That’s the holy grail,” says Neal Bern- 
stein, North America marketing manager 
for IBM Voice Recognition. Today’s voice- 
dictation products require you to speak 
discretely, by speaking carefully and paus- 
ing between words. 

Some analysts say that today’s discrete- 
speech English dictation products are suf- 
ficiently fast to improve productivity. And 
dictation can provide tremendous benefits 
to users whose language requires a labori- 
ous effort to input characters. Apple says 
that users of its Chinese Dictation Kit for 
the Power Mac can input text approxi- 
mately five times faster than they can us- 
ing the most popular Chinese keyboard- 
input methods. But discrete speech requires 


Voice | recognition adi f ds realism to 
nline's к Сони: ore De 
to your rew insted 


d of typing 
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DICTATION APIS. 


ne way in which speech-recognition vendors 

hope to increase their penetration into the 
market is through speech APIs. “The true value of 
speech technology is realized when it's integrated 
with applications," says IBM's Neal Bernstein. 

At present, two standards are competing. One is Mi- 
crosoft's Speech АР! (SAPI); the other is Speech 
Recognition АР! (SRAPI), spearheaded by Novell. 

SRAPI will get its rollout with the release of Word- 
Perfect 7.0 and Perfect Office 7.0, both of which will 
be SRAPI enabled. Leading voice-recognition system 


| vendors, such as Dragon Systems (Newton, MA), 


IBM (Boca Raton, FL), and Kurzweil Applied Intelli- 
gence (Waltham, MA), worked on SRAPI. 

SAPI, which went out to developers late in 1995, 
currently addresses command and control (but not yet 
dictation) in its high-level API. Company officials say 
they are not yet convinced of the dictation market's 
potential. —R.D. 


practice and might even contribute to voice 
strain, so efforts continue on the improve- 
ment of continuous-speech products. 
Vendors are already preparing com- 
mercial continuous-speech programs with 
specific speech dictionaries for the medical 
and legal fields. Philips Dictation Systems 
(San Francisco, CA) says that it will re- 
lease its SpeechMagic system for Win- 
dows 3.1 in March at a price to be deter- 
mined (officials say it will probably sell 
for at least $1000). However, delivering 
a continuous-speech dicta- 
tion product for everyday 
language is a greater chal- 
lenge, due in part to the 
| higher degree of variabil- 
ity of words that occur in 
| casual conversation. 
Estimates vary as to when 
| anunconstrained continu- 
| оиѕ-ѕреесһ dictation prod- 
uct will arrive. “We believe 
that it will be there in two 
to three years," says IBM's 
Bernstein. Others say such a 
time frame is optimistic, but 
not by much. 
Prices for dictation prod- 


aeu ог p: i WW. er com) says voice recognition can n make a game | more > Tealis- _ 
tic. Instead of using justa a keyboard and | a mouse, в, you to гз as a si 
` IBM's Jungle Book game ((800) 42 26-7235), \ which | is 5 slated for release in April for Windows 3.1, f features — 
voice recognition with a | twist: Players mt ist learn 1 to communicate with.and speak like the: creatures of the 
jungle to win. "Voice activation frees {һе 2 user from. hand-eye coordination and can allow for a more intellec- 
tual game," says Cal Morrell, IBM Brand Manager. “This freedom can lower the barrier for children who have 
not fully developed their motor skills. The use of voice has its greatest potential in education and in products 
for small children.” 
Effectively incorporating voice recognition into games means that the software must recognize a range of 


words in different tones and accents and allow time for the computer to process the voice commands. For now, 
Command: Acesiof the Deep does a decent job of understanding spoken commands, But players still occasionally 
hear their virtual crews respond, “1 don't understand"—something you wouldn't want to hear if you were ac- 
tually under attack. 

Sierra might add voice-recognition support to other games in the future. For example, a future flight-simulation 
game might let you communicate with virtual wingmen or call up different virtual screens. Another possible 
scenario is in networked versions of games in which you communicate with other human players over a net- 


work while a computer monitors the conversation and takes actions based on what it hears. —MW. К. 
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ucts range from $700 to 
$1000 or more for systems 
with a full-size vocabulary, 
but Dragon Systems also 
sells an entry-level version 
with a 10,000-word dictio- 
nary for $395. Venture De- 
velopment predicts that by 
1998 dictation systems will 
cost less than $100, which 
the consultancy believes is 
"a critical price point nec- 
essary for mass-market ac- 
ceptance." —Rob Dieterich 
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The IBM home page is located at htip-//www.ibm.cam. IBM, AS/400, AIX, 05/2 and S/390 are regislered trademarks and Solutions for 


Interchange, April 22-26 in Nashville, TN. 


There's a lot to experience: Insights into IBM's 
latest software strategies. Over 300 unique elective 
sessions, including App Development, Network-Centric and 
Client/Server Computing. Tips and techniques for building 
a competitive advantage. More than 200 exhibitors. Free 
Developer Connection software. And, of course, some nifty 


a small planed is a trademark of International Business Machines Corporation. ©1995 IBM Corm. All rights reserved. 


T-shirts. For enrollment information and program brochure, 
call 1 800 872-7109 (U.S. & Canada) or 1 617 893-2056 
(Outside N. America). Or visit our Web site at http://www. 
austin.ibm.com/developer/conferences/ti_96 for details. 
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Solutions for a small planet” 


New Back-UPS Pro' PnP 
itself the first time you use 


Experts agree: Windows 95 and Windows NT 


Workstation demand APC protection 


few things are more 
certain than power 
problems. If you haven't 
yet had a blackout, lost a 
hard drive, or toasted a modem, you 
will. It’s almost a statistical certainty. 
No surprise that PCWeek showed 
power problems such as blackouts, 
brownouts, and surges accounted for 
almost as much data loss as all other 
factors combined, or that a 
leading accounting firm 
attributed the largest single 
cause of computer downtime 
to—you guessed it—bad power. 
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MULTI-TASKING MULTIPLIES 
YOUR RISK OF “THE BIG ONE" 

Multi-tasking operating 
systems like Windows 95 and Windows 
NT Workstation let you open and 
manipulate multiple files and applications 
at the same time. That's why, unfortu- 
nately, as PC Magazine says “When 
Windows 95 does crash, it's a horrible 
mess..." 

Moreover, if you are “wired” to the 
Internet, an on-line service, or dialing into 
the office, you'll discover that phone lines 
are common paths for surges taking the 
express route direct to your motherboard. 


Copyright 15993, AFC. trademarks are the property at thet ost 


3 If you're using a computer, 


LIFETIME 
EQUIPMENT 
PROTECTION 


In short, if you still don't have proper 
protection (that $5 surge strip doesn't 
count) it's time to protect yourself before 
you kick yourself. Experts agree: If you 
choose not to decide on proper protection 
now, the next time you see this ad may be 
too late. 


ROI iN THE BLINK OF AN EYE 

More than 4,000,000 smart com- 
puter users protect against the inevitable 
with the affordable: award- 
winning power protection from 
APC, including the UPS that's 
winning praise the world over: 
the Plug n Play Back-UPS Pro. 
Ask them and they'll tell you: 
One prevented problem is all 
it takes to pay for proper 
power protection many times over. 


Back-UPS Pro PnP UPSs FEATURE: 
ll Instantaneous battery backup 
protects your data against a total loss 

of power. 

lll Automatic Voltage Regulation 
(AVR) provides the edge you need for 
full protection against extended 
brownouts or overvoltages without 
draining the battery. 


More THAN 4,000,000 SATISFIED 
USERS SAY “PROTECT ME! WITH АРС” 


CLOCK WISE: “ I’m an electrical engineer, and 
understand what's needed to protect a Pentium-class 
machine. | recommend these to everyone | know," 
says Jim Rawnick. "I especially like the Back-UPS 
Pro because it compensates for voltage irregularity 
without kicking over to battery,” 


" We've had great experience with APC,” says 
Gordon Zellers. “The Back-UPS Pro bas great 
features: it tells you if the battery is getting low, and 
they're user-replaceable with no hassle. As a small 
business, our computers and phones are vital to us. 
So is APC protection... " 


"As а Fortune 500 company, we've used АРС for at 
least 6 years,” says Matt Lazar of Phelps-Dodge 
subsidiary Columbian Chemicals Co. "The new 
Back-UPS Pro PnP is easier to use than ever and is 
now our preferred UPS for our corporate PC’s." 


BI CellGuard" intelligent battery 
management dramatically extends 
battery life with fast recharge and deep 
discharge protection. Battery diagnostics 


FREE software! 


EUER - PawerChute Pro z 
E Legging Configuration Diagnostics Help 


PoworChute” Pra 


You get safe automatic 
shutdown, power event 
3| recording for power 
quality analysis, real-time 
EH UPS status, and certified 
т — Win95 

— " compatibility 
for quick 


easy 


Currently supports Windows, Windows 95, 
Windows NT, Windows for Workgroups and OS/2. 


warn you before problems occur and 
batteries are quickly and safely user- 
replaceable without needing to shut your 
system down. (Batteries last 3-6 years 
under normal use). 

B $25,000 lifetime repair/replace 
guarantee against surge damage to your 
equipment (see details). 

W Built-in phone line/10Base-T 
network cable surge 
protection for a Qj 
bulletproof response in m 
to anything Mother Nature or Murphy's 
Law sends in your direction. 

So don't wait for the school of high 


shocks to teach you an expensive lesson. 
Ask for APC today. 


“©..ТО TAKE ADVANTAGE OF 
WiNDOwSs 95's System AGENT 
AND DRivESPACE 
ULTRACOMPRESSION--GRACEFUL 
SHUTDOWN IN THE EVENT OF AN 
EXTENDED POWER OUTAGE HAS 
BECOME INCREASINGLY 
IMPORTANT. APC's PLuc AND 
Pray Back-UPS Pro 280... 15 
ONE SLICK PACKAGE.” 

PC COMPUTING 


“DON’T TAKE CHANCES. GET THE 
ULTIMATE PROTECTION... FROM 
APC.” PCWor_p 


Designed for “ENSURE RELIABLE 
PERFORMANCE BY 
CHOOSING A 
UPS LICENSED TO 
BEAR THE 
Microsoft DESIGNED FOR 
Windows95 Windows 95 

Loco..." 
MICROSOFT 


«Жжжж ¥... SHOULD BE 
STANDARD EQUIPMENT ON EVERY 
DESKTOP... EFFECTIVE, 
AFFORDABLE, DESIGNED TO LAST." 
PC COMPUTING 


“Pair YOUR PC UP WITH THE 
RIGHT UPS, AND PNP WiLL 
SAFEGUARD IT AGAINST SHORT OR 
LONG TERM POWER PROBLEMS." 
WINDOWS MAGAZINE 


*APC's Back-UPS Pro SAVED 
THE DAY JUST AS EXPECTED.” 
WINDOWS SOURCES 


“99 our or 100" 
COMPUTER GAMING WORLD 


PC World 
20 Beg | 


исе 


CHOOSING THE RIGHT 


APC PROTECTION 
For advanced PC protection 
including automatic voltage- 
regulation, CellGuard battery 
management and phone line/ 
10Ваѕе-Т protection, choose the 
Back-UPS Pro. For longer 
runtime choose a higher VA 
rating. For basic PC 
protection choose from the 
Back-UPS family (software not 
included). For file-server 
protection, ask for our Smart- 
UPS' line (not shown). For 
hardware-only surge 
protection, ask for APC's 
SurgeArrest" line (not shown). 
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APC products have won more awards for 
excellence than all other brands combined, Call 
for a Free demo Disk and 60-page catalog, or visit 
our PowerPage" at bttp://www.apce.com 


e 


Back-UPS Back-UPS 


ApvaNceD PC PROTECTION: Basic PC PROTECTION: 
For Pentium, 486, Win 95, AND For 286, 386, ENTERTAINMENT, AND 
BUSINESS APPLICATIONS EDUCATION 


Volt-Amp Rating _ List Price Runtime” | 


AMERICAN POWER CONVERSION‏ الا Ошу‏ للا ن 


280PNP (Includes software) — $199 6 min 200 (software not included) $119 - 


420PNP (Includes software) $339 8 min 280 (software not included) $139 7 min 8 0 0 = 8 0 0 РЕ 4 А E? С 


650PNP (Includes software) $419 17 min 400 (software not included) $199 13 min 


1000 {software not included) $589 35 min 450 (software not included) $254 24 min Dept. А? 
1400 — (software not included} 5759 74 min 600 (software not included} $359 31 min " 788-279 m .347. 
900 (software not included) $529 47 тіп mes nce PEE E. В EET EP 


*Runtime shown is for typical Pentium desktop system i 
and may vary with your actual load. Note: Back-UPS 1250 (software not included) $689 "enin Internet: AP CCGapcc. со 


100 not recommended for Pentium systems PowerP age": btt p: Jhuww.a Dcc.com 
132 Fairgrounds Rd., W. Kingston RI 02892 USA 
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NEWS & VIEWS 


INTERNET COMMERCE 


On-Line qus Las Ln Thanks" 


"m ecurity concerns, clunky 
interfaces, and other fac- 


tors continue to stymie Internet 
commerce. The result: On-line 
users see the Web primarily as 
a channel for information gath- 
ering rather than for actually 
buying products. 

According to an ongoing 
survey of over 23,000 Internet 
users done by Georgia Tech 
and the University of Michi- 
gan, one major obstacle to on- 
line purchases is security. As 
people learn more about the In- 
ternet, they grow less inclined 
to trust it with their financial 
transactions. 

The survey, called the Her- 
mes Project, found that people 
are less likely now than they 
were just six months ago to 
post credit-card information 


Music 
| Home electronics. 
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Hardware 
(greater than $50) 
| Software - 
| (e or han $50) 


Vacations: 


on-line. The reason most often 
cited is security concerns: 60 
percent of those surveyed agreed 
somewhat or strongly that se- 
curity concerns are a primary 
reason for not buying. 

This doesn’t mean business- 
es aren’t selling products over 


Users have 16-bit and 32-bit ap- 
s plications and need uninstallers 
to manage and remove 16-bit appli- 
cations. 


po АР routines in Win- 
dows 95 applications don't usu- 
ally remove data files. Third-party de- 
installation programs do. 


Third-party software utilities re- 
move noncompliant Windows 95 
programs. 


Uninstallers that automatically 

make a compressed backup 
copy of deleted files allow easy file 
restoration if you change your mind. 


Mobile users need to move ap- 

plications and data files from 
desktop PCs to notebooks and home 
PCs. Some third-party programs offer 
transport features that make this pro- 
cess fast and easy. 


Windows 95 applications share 
files, but program-deinstall rou- 
tines usually have minimal knowledge 
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10 "m WHY YOU NEED A WINDOWS 95 кшй 


Windows p аиа. Here's why: 


of other applications. Third-party pro- 
grams perform a system scan the first 
time they run, which helps ensure that 
they know about all the applications 
and shared files on the system, in- 
cluding those installed before the de- 
installation software. 


Third-party programs that rou- 

tinely scan a system can dein- 
stall directories, temporary files, and 
registration entries created by a Win- 
dows 95 application after its installa- 
tion. 


Third-party utilities provide 

cleanup tools that eliminate un- 
necessary files on precious hard disk 
space. 


Archive tools compress infre- 
quently used programs, thus sav- 
ing hard disk space. 


и Ё О Before upgrading їо Win- 
dows 95, users need to 
free up some hard disk space. It's eas- 


ier to clean up a hard disk with an unin- 
staller. 
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the Web, however. Robert О]- 
son, president of Virtual Vine- 
yards (Los Altos, СА; http:// 
www.virtualvin.com), says 
"the bulk of our orders come 
over the Web." 

But the Hermes Project in- 
dicates that far more Net surf- 
ers use the Web for informa- 
tion gathering (see the chart). 
"Security is always an impor- 
tant consideration, whether 
you're buying from a mini- 
mart on Main Street [or on] the 
Internet," Olson says. "An elec- 
tronic-payment system will 
make it more difficult for bad 
retailers to steal from users by 
making all transactions more 
traceable." The Hermes Proj- 
ect report indicates that a major 
marketing push by a national- 
ly known bank or credit-card 
company is required to push 
network commerce into the 
mainstream. 

Experts contend that virtual 
businesses need to pay atten- 
tion to other factors as well. 
Officials at Intuit (Menlo Park, 
CA), which offers (or will of- 
fer) electronic bill-payment ser- 
vices through on-line services, 
banks, and the Internet, say the 
fees that banks charge users 
for electronic-payment services 
are a bigger factor in stifling 
on-line banking than security 
concerns. They add that once 
the fees come down, the num- 
ber of users paying bills elec- 


tronically will start to increase. 

Others say that the interface 
design of Web sites is a much 
greater inhibitor to Internet 
commerce than security. Un- 
like paper catalogs, which all 
look approximately the same, 
the interfaces that users en- 
counter when purchasing prod- 
ucts electronically vary widely, 
Virtual Vineyards' Olson says. 
"Web marketers need to settle 
on a common format," he adds. 
And some companies' Web in- 
terfaces for buying products are 
downright clunky. 

"The problem with the Web 
is that it's not always a very ef- 
ficient shopping experience," 
says Andrew Singleton, pres- 
ident of Money.Com (Cam- 
bridge, MA), a provider of fi- 
nancial-information services 
on the Internet. He says that a 
colleague recently compared 
how long it took to buy a prod- 
uct over one company's Web 
site compared to using the tele- 
phone to buy the same prod- 
uct. “It took 10 minutes to poke 
through the Internet catalog and 
order the product, but it took 
only 24 minutes to do it over 
the telephone," says Singleton. 
"Most people aren't concerned 
about security; they are con- 
cerned about convenience." 

Still, vendors believe it's 
only a matter of time before 
attitudes about electronic com- 
merce change. “Once secure 
transactions become more 
prominent, the Web will be for 
people of this century what the 
Sears Roebuck catalog was for 
consumers in the last century," 
says Robert Marczak, president 
of Marczak Business Services 
(Sharon Springs, NY, (800) 
573-8721; http://www.reu.com), 
an Internet marketer. Marczak 
says that people laughed at 
the Home Shopping Network 
when it first came out, but it’s 
now a proven money-winner. 

—Steven J. Vaughan-Nichols 
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Hardcore Visual Basics 
1-55615-667-7 $39.95 U.S. 


MICROSOFT PROGRAMMING SERIES 


ШИШИЙ 


Microsoft Press 


Inside Visual С++®, Third Edition 
1-55615-891-2 $45.00 U.S. 


ct 


| Object Programming 
б with Visual Basic” 4 
[1-55615-899-8 
$39.95 U.S. 


Take advantage of the faster, better, and 
cheaper way to develop applications for 
Windows’ 95—with these Microsoft Press” 
books. Get the straight story from the foremost 
Visual C++° authority. Put OLE in your bag of 
tricks, and OLE Automation, and OLE custom 


controls. Unleash the powerful tools in Visual Microsoft® Jet Database Engine 


Basic’. e it j j j Programmer’s Guide 
qm as | Use it to humi jo objects in suus pec тү decli NAR 
Programmer's Reference MM: 95. Fire up the Microsoft Jet database engine. — 


Do it all. Set your sights high, and help things 
along with Microsoft Press books from your 
favorite bookstore or software store—the 
OLE Automation — smartest way to get where you want to go. 


Programmer's Reference 
1-55615-851-3 $24.95 U.S. 


OLE Controls Inside Out НАШИ eta 


1-55615-824-6 $39.95 U.S. 


software QD Barnes; Noble BORDERS CROWNS BOOKS Microsoft Press 


Designed for 
T" 


In quality bookstores and software stores everywhere. Or call 1-800-MSPRESS. Іп Canada, call 1-800-667-1115. CompuServe*—GO MSP, oem z 
http:/ /www.microsoft.com/products/mspress. One Microsoft Way, Redmond, WA 98052-6399. Windows 


NEWS & VIEWS 


MOBILE COMPUTING 


Get Smart—Wear a PC 


n the old TV series Get Smart, | FF 


good guy Maxwell Smart occa- 
sionally communicated using 
his shoe phone. Now some 
researchers at the Massachu- 
setts Institute of Technology 
in Cambridge, Massachusetts, 
and elsewhere have gone one 
better. Envision a PC that 
goes far beyond Agent Smart’s 
wearable telephone—a PC that ac- 
tually fits into the heel of a shoe and 
Is powered by electricity captured 
from the mechanical energy of walk- 
ing. This and other advancements 
come from research in miniaturiza- 
tion and wireless communications Parallel port ~ 
revolving around the so-called wear- | — К g ! 
able computer. | AT / 

In its current configuration, a typ- 1s 5 CPU í 
ical wearable computer consists of a " 
small PC and a battery pack, usual- 
ly worn on a belt, and a head-mount- * 
ed display consisting of a 0.7-inch-diagonal active-matrix LCD. 
Companies such as Computer Products and Services, Inc. (CPSI, 
Fairfax, V À), and InterVision Systems (Raleigh, NC) sell com- 
mercial versions of wearable computers. 

CPSI’s wearable unit, called the Mobile Assistant, consists of 
a belt-worn 486 unit with a 340-MB internal hard disk, a lith- 
ium-ion battery pack, and a head-mounted 0.7-inch УСА dis- 
play that's manufactured by Kopin Systems using the Smart 
Slide technology (see News & Views, April 1994 BYTE). This 
system costs at least $10,000, depending on options, which include 
a voice-activated Windows interface and a variety of wireless 
options, such as a global-positioning system and a cellular modem. 
These systems are used primarily in industrial and field appli- 
cations for storing documentation, entering inventory data, and 
similar applications. 

Due to the high cost and the currently awkward nature of these 
commercial systems—the head-mounted display is obtrusive, 
to say the least, and the belt-mounted system weighs 3.3 pounds 
or more—the wearable-computer market remains a small, niche 
market. But as microprocessors, battery packs, and miniature 
hard drives continue to improve in power and capacity, the design 
of wearable computers will probably change. 

Thad Starner and Steve Mann of MIT Media Labs are working 
on far more sophisticated systems than the current belt-mounted 
486 PCs. For example, the shoe PC described above could con- 
nect to a one-handed wireless keyboard that fits into your pants 
or coat pocket. The display could be contained in eyeglass frames, 
with laser optics located in the earpiece and projected onto a 
small lens. Because CD-ROM is not very reliable in a wearable- 
PC scenario (too much bouncing), a wireless connection to files 
on the Internet is the preferred solution for data storage. 


VGA active-matrix LOD 


E 


Today's wearable | m 


computers use a 
486 processor and 
a heads-up display. 
But future wearable 
computers may fit 
inside your shoe. 
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“The goal," says Starner, "is to have the computer disappear 
into your clothes so that no one knows you have it." Starner be- 
lieves this type of system is only a few years away. And talk 
about handshake protocols: One of Starner's more bizarre ideas 
is to use human skin as the transport medium for an Ethernet 
network. Starner claims that in a test of this concept, one per- 
son transmitted the contents of his business card to another per- 
son's wearable computer by means of a handshake. 

Starner and Mann are also working on applications that go far 
beyond taking inventory and consulting user's manuals. “The 
real strength of wearable computing is not in controlling un- 
skilled labor remotely," says Mann. “It’s better used as cloth- 
ing, owned and operated by individuals, rather than as uniforms, 
which are turned in at the end of the day." Mann sees wearable 
computers as assistants for the visually impaired or for people with 
memory disabilities. Starner and Mann are developing software 
that helps people keep track of and remember items that they 
have previously entered into their wearable computers. To learn 
more about wearable-computing research at MIT Media Labs, 
visit its World Wide Web site (http://www.media.mit.edu). 

Wearable computers could change our lives in a wide variety 
of areas, ranging from business to recreational. Imagine one day 
when, instead of buying a postcard and sending it during your va- 
cation, you transmit over the Internet an electronic postcard tak- 
en by your wearable video camera. An application for crime en- 
forcement could let police match a live video image of a suspect 
with a record from a database of convicted criminals. Or, instead 
of relying on filtered news from major broadcast networks, users 
could access video feeds on the Internet to get another view- 
point. Perhaps one day Salvation Army collection boxes will even 
have a bin for obsolete wearable computers. —Nick Baran 
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"Corel has established and 
maintained a leadership role 
as the result of a savvy 
combination of 
technical 
innovation, 
generous software 
bundling and 
aggressive pricing. " 
Windows Magazine 
September 1995 
"Corel continues to lead the pack 
with native Windows" 95 
applications and will usher in the age 
of the graphics suite... Corel has 
made significant Windows 95-related 
feature enhancements and additions 
to CorelDRAW 6, including better 
interface consistency, across all the 
applications included in 
CorelDRAW 6, faster output and 
redraw, and multithreading." 


PC Magazine 
September 1995 


Designed for Enter the Coral $3,000,000 World Design Contest 


“ssp and win! (September 05 Ю July 
ong Va. рашын 

ШР 1-813-728-0825 ext. 3080, Document # 11 

259 To lezva а message рез гай. rm ie 81603. 
LLL 

ои ® 
Microsoft® Microsoft, Windows and the Windows logo are either 
| ag TEE TT registered tradamarks or trademarks of Microsoft in 
Windows 95 the United States and/or other counties. 


Corel Corporate Licensing Program 
Corel offers a simple, cost-effective 
software ficensing program. Far faxed 
information, ріваѕе call 1-613-728-0826 
ext. 3080 and ask for Document # 1142. 


"CorelDRAW satisfies the productivity hungry... 


While Draw continues to be the most 


and flexible illustration program for Windows (or 
perhaps for any platform), as well as the best value, 
it's good to see Corel delivering a more productive 
and accurate tool to their professional users." 


A merger of Corporate Software and RR 


1-800-291-7757 


MVP Award 
Business Graphics 
PC/Computing 
-November 1995 


E |. | © 
Editor's Pick 
Home Office Computing 
November 1995 


feature-rich 


Windows Sources 
August 1995 


CorelDRAW. 5to CorelDRAW V6 


"ср: ROM. Version - 

CorelDRAW 6 $484* 

Donnelley Software Services CD- ROM Version 
diio Upgrade: $395* 
Ind Н CD- ROM Version — 


USS plus applicable taxes Prices subject to cha ane. 
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CorelDRAW 6 SWEEPS 
COMDEX GRAPHICS AWARD 


KUR-0191 


This advertisement has been 
designed exclusively with CorelDRAW 6. 


hitpZ/www.corel.com 

Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document # 1082 


NEWS & VIEWS 


WINDOWS 95 SUITES 


Users Like SmartSuite’ 
Team Computing 


Ithough Microsoft’s 32-bit version of Office was the first 

integrated business suite to ship for Windows 95, Lotus’s 
SmartSuite 96, which is now available, leapfrogs the competition 
with impressive team-computing capabilities. BYTE interviewed 
seven beta testers of Lotus’s new suite to find out what their fa- 
vorite features were. We also learned what users would like to see 
in future versions of SmartSuite. 

In general, users liked the suite’s workgroup-collaboration 
features. They were also looking forward to using the new BA- 
SIC-like Lotus Script programming language, but most hadn’t 
fully evaluated that yet. Users were disappointed in the lack of 
full 32-bit versions of 1-2-3 and Organizer. What follows is a 
detailed list of what they liked. 


Team-review capa- 

bilities. Users like 
team-computing features 
that allow you to share doc- 
uments and gather com- 
ments in an automated 
process. For example, in 
Word Pro, you can assign 
editing rights for specific 
people, as well as markup | 
options for each reviewer. 
When you get back ail the different 
edits and consolidate them into one 
file, you can quickly see who made 
which edit. 


Tight integration of 1-2-3 with 

Lotus Notes. Most of the Smart- 
Suite beta testers use Notes, includ- 
ing some users who were evaluating 
the beta version of Notes 4.0, which 
was Slated to ship in January. Users 
mentioned they like other applica- 
tions’ (e.g., the Approach database) 
tight links to Notes, but 1-2-3 was 
mentioned the most. For example, 
one company that raises investment 
funds uses 1-2-3 as a front end to a 
Notes database. Data is first entered 
in 1-2-3, where employees can do in- 
stant what-if analysis and then route 
the data throughout the company in 
Notes. 


Tight integration of Approach 

with Lotus Notes. This integra- 
tion enables Approach users to gen- 
erate mailing labels and reports that 
are based on Notes data, among oth- 
er things. 


Remote presentations using 
Team Show in Freelance. Many 
users commented that it's getting 
harder to gather many people at one 
time for a group presentation. Free- 
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lows you to give 
ET to other 


Tight integration 
with E-mail. You can 
access E-mail menus for engines such 
as cc:Mail or Notes Mail from within a 
SmartSuite application. You can route 
a message through a sequence of 
peopie using Team Mail, which pro- 
vides a mechanism for basic work- 
flow applications without requiring 
Notes. 


Tight integration among Smart- 

Suite applications. For exam- 
ple, if you want to create a mailing 
label in 1-2-3, you are automatically 
brought into Approach. 


Support for the Internet. Users 

liked the ability to open up a 
document in Word Pro over the Inter- 
net, as well as Freelance's ability to 
allow you to convert a presentation 
into Hypertext Markup Language 
(HTML) format for display on the World 
Wide Web. 


Support for Notes F/X 2.0. 

Notes Field Exchange lets you 
send information from applications 
into Notes and vice versa. Notes F/X 
2.0 allows users to access Notes ac- 
tion menus from within SmartSuite 
applications, providing a more seam- 
less integration with Notes than pre- 
vious versions of Notes F/X. 
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RICK GREHAN 


Symantec Pours Java into Its Development Environment 


From the outside, Symantec Cafe (called Espresso in its formative 
stages) appears indistinguishable from the company's C++ 7.2 IDDE lin- 
tegrated development and debugging environment). However, once you 
get inside the IDDE, you find that Symantec Cafe is a Java develop- 
т] ment system. 

In what resembles 
an organ implant, 
| Symantec has in- 
| serted a Java com- 
piler into its devel- 
opment system. It 
has also added a 
| Java browser and 
“Java-aware” edi- 
— B tor (i.e., Java source 
` codeis displayed in 
different colors, 
depending on the 
syntax and the key- 
word). Because Symantec is using the same IDDE it used in C++ 7.2, 
Cafe acquires piles of features for free. 

For example, the IDDE's class editor and hierarchy editor function with- 
in Cafe just as they do within C++ 7.2. The former is a three-pane 
Smalltalk-like browser/editor that lets you rapidly navigate through 
Java classes and class members, such as functions and variables, down 
to the source code. The latter is a graphical viewer/editor into the in- 
heritance hierarchy of a Java application's classes. It bears the dis- 
tinction of "editor" because you can, by grabbing and dragging the 
connections between displayed classes, alter the inheritance relation- 
ship between a subclass and its parent class. Such alterations are au- 
tomatically reflected in the source code. 

Symantec Cafe also comes with its own Express helpers, the Syman- 
tec equivalent to wizards. AppExpress guides you through the creation 
of Java skeleton source code for bootstrapping your Java project—be 
it a console (i.e., command line) or Single Document Interface (SDI) ap- 
plication or a Java applet. For example, if you step through the AppEx- 


Symontec Espresso - ThreeD.orj (Debug) 
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Users who've found other Java трт 
environments а little too Spartan should investigate 
Symantec Cafe, which wraps the company's C++ 7.2 
IDDE around a Java compiler. 


 press-led build of a Java SDI project and enter nothing more than the 


name of the application, Cafe will pour out enough code to build a 
working window with an operative file/edit/help menu. 

The weak link in the package is the debugger. Cafe includes Sun's Java 
debugger, which, compared to debuggers such as Symantec's own 


| within С++ 7.2, is a step back in time. The debugger is command-line- 
. oriented, amounting to a text window into which you type your com- 
` mands. In a sense it's a remote debugger, since it controls the Java appli- 


cation under test via TCP/IP (which you must install to run the debugger). 
You can suspend and resume threads, peek into source code, examine 
an individual thread’s stack and local memory, and more. Still, i hope 
Symantec works on a visual debugger for the package. 

At the time of this writing, Cafe was available in demo form from 
Symantec's Web page at http://www.symantec.com; you can also get 
more information by calling (800) 441-7234 or (541] 334-6054. It's ac- 
tually a patch to the Symantec C++ 7.2 compiler, so you'll need that be- 
fore you can use Cafe. Although Symantec plans to provide Cafe sepa- 
rately, the company did not yet have pricing information available. 
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Computer Systems 


~. and NetWare? The one that runs all E 


) end p MECE АНА 


® one that comes with SoftWi ndows" andi Anoe eb collaboration on 


P" a О E... And the one that uses the 133 MHz R4600" chip for rapid and superb 3D solids modeling. 


Web at http://www.sgi.com/Works. See, you can afford Indy" after all. Naw will you smile? 


21995 Siican Graphics, liec. АЙ rights reserved. Silicon Graphics is à registered trademark, Indy, kady Modeler and Seo What's Pequbie ane Dadgmarks, of Silicon Graphics, Inc. The " 
MIPS RiSC CERTIFIED POWER brand mark Ha tradermark ol MIPS Techeiolngies, Inc. E400 is a rade mar of Integrated Devices Technaegy, Inc: HetWore m a registered trademark сй what S 
Ме, МЕЗ i5 a trademark ol Sun Micrasystera. Sottiindova is a trademark used under license by тїрї Solutions Inc, Screen jmaje Єт of регина Rice Compasents, Inc, 
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NEWS & VIEWS 


HAND-HELD DEVICES 


Finally, Push-Button 
PDA-to-PC Integration 


М" of personal hand-held de- 
vices (aka personal digital assistants, 
or PDAs) are constantly improving the 
links between these small portable won- 
ders and desktop PCs and Macs. Now 
Palm Computing (Los Altos, CA), a divi- 
sion of U.S. Robotics, has released a hand- 
held device that makes synchronizing with 
a PC ridiculously easy. 

Palm's Pilot ($299, (415) 949-9560; fax 
(415) 949-0147) weighs 5% ounces and 
easily fits into a shirt pocket. It includes a 
docking station, called the Cradle, that sits 
atop your desk and connects to your PC 
via a serial link. The device works with 
complementary Pilot Desktop software 
(the Windows version 15 available now; 
the Mac version will ship in the first half of 
this year) that provides contact manage- 
ment, calendar, and other information man- 
agement functions that you would expect 
to find in a basic personal information 
manager (PIM) program. 

But what distinguishes the Pilot—and 
what should ap- 
peal to users 
who split their 
time between 
the road and the 
office—is the 
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device’s HotSync button. When you re- 
turn to the office, you place the Pilot in 
the Cradle and press the HotSync button, 
and your new contacts and action items 
automatically synchronize with the desk- 
top. In a flash, both the hand-held device 
and the PC are up to date. You can also 
HotSync the Pilot over a modem. 

The Pilot runs for eight to 12 weeks (de- 
pending on use) on two AAA batteries. 
The 68000 processor is powerful enough to 
drive the built-in applications with ac- 
ceptable speed, and other applications 
should be available this year from third- 
party developers. For example, Campbell 
Services, developer of the OnTime group- 
scheduling application, says it will devel- 
op software for the Pilot. 

Palm plans on releasing a developer’s 
kit in the second quarter of this year: Ap- 
plications will be developed on a Mac in 
C using Metrowerks development tools. 
Developers will also be able to write data 
links between existing applications and 
Pilot ROM ap- 
plications using 
| Windows tools, 
such as Visual 


| Jeff Bowes 


Untied 
Eason Data Product 3| | C++ and Micro- 
Won: 609924890) | soft Foundation 


Home: 617-931-5222 
E-moit jbotolk@usa com 


Classes (MFC). 


е My initial 
Јев the president ol Olson Usta — b А 
developer ol he Bio Pack saries o concern abou 
designed o тита programmes the Pilot, its pen 


interface, dissi- 
| pated rapidly as 
I worked with 
Graffiti, the de- 


reducing or eliminating bio s 


Blasts from 


the Past 


A company called 
Nutek (Cupertino, CA) 
said it had developed 
technology for creat- 
in£ a Mac clone with- 
out requiring the use 
of Apple's own Mac 
ROM chips. The company hoped to 
sell its chips and software to other 
companies that wanted to produce 
Mac clones. In later issues, BYTE ed- 
itors evaluated prototype systems 
based on the technology but found 
that they weren't totally compatible. 
Ironically, Apple is now sanctioning 
and encouraging vendors that want 
to create low-cost Mac systems. And 
Nutek appears to have closed shop: 
Our attempts to contact the compa- 
ny were unsuccessful. 


Raymond Kurzweil, 
founder and chairman 
of Kurzweil Applied 

Intelligence, wrote - 
about speaker-inde- 
pendent, voice-acti- 
vated word proces- 
Sors that let you write 
by talking. Initial 
price was $20,000. 
Now that PCs are 
powerful enough 
to tackle the 
daunting task of 
speech recogni- 
tion, such sys- 
tems are now 
available for 
under $1000. 
And as Rob 

Dieterich's 

article on page 30 


Years Ago 
in BYTE 


vice's handwrit- 
ing-recognition 
application. Af- 
ter a bit of prac- 


Links between hand-held devices 
and desktop PCs continue to 
| improve. Palm Computing's Pilot 
~ lets you automatically 
synchronize your latest data in : 
"j| the hand-held unit with the latest ICC, I found my- 
$ | data in your PC by simply self entering data 
: pressing a button. as quickly using 
it as I could us- 
ing other hand-held devices' small key- 


boards. And the excellent links to the desk- 


indicates, prices will get even 
lower. 


BYTE ran the first in- 
stallment in a series 
of how-to articles on 
how to accomplish 
3-D programming. Fif- 
teen years later, 3-D 
is increasingly appear- 


Years Ago 
in BYTE 


automatically 
synchronize the 

hand-held device with 
your РС, 
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top further alleviate concerns about using 
the pen. After all, you don’t have to wor- 
ry as much about entering data using a pen 
when you can easily transfer data you’ve 
input using a full-size keyboard. —D.A. 


ing in mainstream computing through 
games, business applications, and 
the Internet. We also reviewed Tandy’s 
Color Computer. 
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„б COMMUNICATIONS 


WI hrough the convergence of several technologies, the 
“РС is enabling users to communicate in a brand new 
way—via 3D virtual communities. Users can enter 3D 


worlds through detailed graphical interfaces and can com- 
municate with other users from around the world. In this 


briefing, we'll explain how today’s PC and communications 


technologies are making 3D virtual communities a reality. 


A whole new way for PC users to interact. 


A 3D virtual community is a digital envi- 
ronment where multiple users can meet 
and interact with each other as well 
as with the environment itself. Shared 
environments such as text-based, online 
chat rooms are not new, but the addition 
of 3D graphics and 
voice brings a new 
dimension to the multi- 
user experience. 3D 
virtual communities 
allow users to repre- 
sent themselves as 
graphical characters, or "avatars," to 
explore 3D worlds through simulated 
movement, real-time graphics, and 
voice/text communications. 

This is all possible because of 
advances in PC technology. Creating, 
moving, and displaying 3D images is 
extremely processor-intensive. The 
microprocessor must perform complex 
mathematical calculations to create and 
manipulate a graphic image. And the 


more detailed and realistic the image, the 
more complex its digital representation. 

But realistic, detailed graphics are not 
the only elements that make a 3D virtual 
community come alive—a communications 
infrastructure is critical as well. 

Virtual community users can communi- 
cate with each other 
through one of several 
technologies, including 
telephone lines, the 
Internet or high-speed 
digital networks. These 
are the conduits used to 
transmit voice and text communications 
and to periodically update everyone's view 
of the virtual world, whether that world is 
downloaded onto the PCs or is main- 
tained on a central server. The latter 
requires an enormous amount of band- 
width because every time someone 
moves, the entire world must be redrawn 
on the server and sent out to all the PCs. 
But if the world resides on a powerful PC, 
only the new coordinates need to be sent. 


A real-world example of a 3D virtual community is STARBRIGHT* World, created by STAR- 


BRIGHT Foundation, with technologies from Intel, Sprint,” UB Networks; and Worlds Inc* 
It is a fully-navigable, virtual-reality play space using powerful PCs on a high-bandwidth 


network. This. program enables children who are ill to escape from their hospital 
Surroundings to play with children in other hospitals in a real-time, virtual environment. 


Above is a screen capture of STARBRIGHT'S Tropical World. What you see are some of the “avatars.” 
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or characters, that the children use to represent themselves while communicating with each other. 
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The graphical interface in a 3D virtual 
community includes the environment 
and the avatars within it. Today's 
high-performance PCs allow the 3D 
graphical interface to appear more 
realistic with the addition of such 
things as textures, colors and light 
sources. STARBHRIGHT World's 
| graphical interface con- 
| sists of three different 
worlds as well as a wide 
variety of avatars. When multiple 
children are in these worlds, they can 
all see and interact with each other 
as they move around. 


processor-based PCs 
with PCI local bus 
| technology provide 
LL the raw processing 
power needed for complex calcula- 
tions involved in manipulating and 
displaying 3D images. These tech- 
nologies are critical in STARBRIGHT 
World since most of the processing 
is done directly on the PCs to ensure 
faster response times. These power- 
ful PCs also have Intel’s ProShare™ 
video conferencing, which allows the 
children to see each other in person. 


The Internet, telephone lines or private 


networks can be used to transmit 
voice and text communications as 
well as to update remote users’ 
views of the virtual world. In STAR- 
BRIGHT World, a 45Mb/s advanced, 
fiber-optic, digital line connects PCs 
in hospitals all over the country to 
a single, remote server. This high- 
bandwidth connection E 
is primarily to support. 4 
the video conferencing. 

Once at the hospitals, the lines feed 
into a router which sends the data to 
the individual PCs via an Ethernet LAN. 
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The basic framework — ... Wy 
of a 3D drawing is Sx 
called a wireframe. 


Today’s high-performance PCs make the 
task of creating and manipulating realistic 
3D images much easier. This allows 3D virtual 


communities to truly come alive with 
real-time motion and realistic graphics. 
The creation of a 3D image starts with 
a wireframe skeleton, which is comprised 
of polygons and stored as a complex math- 
ematical model. Because these models 
are truly three-dimensional, an object can 
be rotated to any point of view and can 
be manipulated in many ways. To make 
the wireframe appear solid, it is then 
“dressed” with color, texture and light. 
Each of these stages requires additional 
processing power because each 
time the model is changed, the 
calculations need to be redone. 


BASIC RENDERING 
To make the image 
appear solid, a layer of 
flat color is rendered. 


FINAL RENDERING 

Texture, light, reflections, 

and shadows are then 

added to complete 
the 3D image. 


WANT MORE INFORMATION? 


Visit the Intel Technology Briefings at http:/Awww.intel.com/ or at CompuServe*GO INTELPROC. 
For more information regarding STARBRIGHT Foundation, 
visit http:/Awww.starbright.org/world/ei1.html or call 1-800-315-2580. 


© 1996 Intel Corpor 
*Other brands and trade name 
proparty of their respective ow. 
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The Future, According to Bill 


DAVE ANDREWS 


E ill Gates's The Road Ahead provides an interesting summary of the on- 
coming changes that the information highway will have on our lives. How- 
ever, if you're looking for a detailed accounting of the author's life and times in 
— the world of microcomputers, you will have to look 
ES elsewhere. And if you expect the chairman/CEO of 
Microsoft to provide definitive answers to some of the 
| more difficult questions that face us, such as privacy, 
| censorship, and equal access, you will also be disap- 
pointed. Gates admits he doesn't have the answers 
and—indeed—cannot even foresee all the future prob- 
lems and opportunities the information highway will 
bring. 

I suspect that the typical BYTE reader won't find 
anything too new in 7he Road Ahead. Gates speaks in 
generalities when he discusses important components of 
the electronic marketplace. But he has penned a good 
general travel guide for people 
who want to know where the information highway may 
take us. Government officials, educators, business exec- 
utives, and anyone else who has resisted learning about the 
information highway and how it may change our lives 


THE ROAD AHEAD 


Bill Gates, Nathan 
Myhrvold, and Peter 


would be well served by reading The Road Ahead. Rinearson 

Viking Penguin 
Dave Andrews edits BYTE's News & Views section. You ISBN 0-670-77289-5 
can reach him on the Internet or BIX at dave.news — 


@ bix.com. 


А MUST FOR MAC PROGRAMMERS 


A FRAGMENT OF YOUR IMAGINATION by Joe Zobkiw, Addison-Wesley, 
ISBN 0-201-48358-0, $39.95 


his is the best programming book for PowerPC-based Macs I've seen to 

date. It discusses in great detail how to use code fragments, those basic 
code resources of the Power Mac OS. The book starts with a description of the var- 
ious species of code fragments (e.g., private and accelerated) and when you use 
them. It mentions how they can appear as “fat resources," which are code resources 
composed of both 680x0 and PowerPC code, and can thus run on any Mac. 

Such information demands lots of source code examples to illustrate the con- 
cepts, and Joe Zobkiw doesn't disappoint. Sample code is provided that illustrates 
how to write fragments that are plug-in modules for Adobe Photoshop and oth- 
ers that add functions to HyperCard (XCMDs). Trap patching is explained, along 
with code that implements a “fat trap," a patch made of 680x0 and PowerPC 
code. Finally, there are examples of writing resources that implement custom di- 
alog box controls (CDEFs), lists (LDEVs), and windows (WDEFs). 

This sort of information is scarce and difficult to find, and it's nice to see it, 
along with useful source code, under one cover. Best of all, A Fragment of Your 
Imagination fulfills my “по toy programs" requirement. That is, most of the 
supplied sample code accomplishes practical tasks. The CDEF sample implements 
a slider, which is one of the most difficult items to program because of the way 
the code must respond to the user's actions. All in all, this book is a great resource 
for anyone doing serious programming оп a Power Mac. B —Tom Thompson 
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4 
DO IT OFF-LINE 


SUPERHIGHWAY ACCESS CYBERSEARCH 
Frontier Technologies Corp., 10201 North Port 
Washington Rd., Mequon, WI 53092, (414) 241-4555, 
Info frontiertech.com, http://www.frontiertech.com; 
$6.95 per monthly issue 


| "Auk it on the Internet is easy—if 
you already know where to look. 
Sure, browsing will turn up all sorts of in- 
teresting things, but 5 hours after you began 
your search, you may find yourself no clos- 
er to answering the question that prompted 
your leap into cyberspace than you were 
when you started. That's the problem robot- 
built catalogs like Lycos are meant to solve. 

Frontier Technologies has integrated the 
“small” Lycos catalog (about 500,000 
World Wide Web pages) with its browser 
to enable you to run searches off-line. The 
small Lycos catalog consists of Web pages 
that Lycos has had time to analyze and ab- 
stract. The large catalog, the one you search 
when you access Lycos directly, includes 
the small catalog and link information for 
about 9.5 million other uniform resource 
locators (URLs) for which abstracts have 
yet to be created. 

The centerpiece of the browser is an In- 
ternet Organizer with 49 folders, which 
have interesting pages, and a search folder, 
into which your own search results appear 
as bookmarks. You can move bookmarks or 
deposit them directly into preexisting fold- 
ers, create new folders for them, and copy 
or move them from one folder to another. 
The search form is simple: Type in your 
search terms and go. You can't do anything 
fancy, though you can play with the “ad- 
vanced" options to effect a Boolean AND 
query. (The default search type is OR.) 
Once on-line, a double-click of the mouse 
sends you directly to the site. On-line ac- 
cesses can run in the background, so you 
can conduct multiple searches. 

By the time you read this, CyberSearch 
will work with Windows 95 versions of 
Netscape Navigator, Microsoft's Internet 
Explorer, NCSA Mosaic, and GNN/GNN 
Works. Off-line searching won't give you 
the feel of Web surfing, but it might save 
you time and money. —Rowland Aertker 
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PEAK PERFORMANCE IS 
THE NAME OF THE GAME .. 


The name of the book to get you there is the 


| BYTE Guide to 
ИРЕ ® e ө E 
Optimizing Windows 95 
| Don't let Windows 95 run your life. With the | 
| BYTE Guide to Optimizing Windows 95, you're in OPTI M r4 NG 
,;j control. Filled with fresh solutions and optimizing 
| [ni shortcuts, you'll find slick tips and expert advice on | WINDOWS 95 
e Installing Windows 95 
ih The Internet 
/ Multimedia 


* Handling old Windows and DOS applications 


| / * Networking with Windows | ELI > TRE 
Troubleshooting. . .and much more | ушы 
/ 

А You'll also get the real scoop on hardware issues and m 
third-party products. An ideal guide and handy BYTE Guide to Optimizing Windows 95 
reference, you'll turn to the BYTE Guide to —Ó bos 
Optimizing Windows 95 again and again as you Eum CC 
power up Windows 95 to your standards. ISBN: 0-07-882120-7 
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Guide to 


CD-ROM 


| SECOND EDITION | 


жап itis 


EE aas Wanted 
2 — To Know About = -How to ear Vor it 
CD-ROM and More! * 


BYTE Guide to CD-ROM, BYTE Guide to OpenDoc ' Schildt’s Windows 95 Schildt's Advanced Windows 95 


Second Edition by Joshua Susser & Programming in Cand С++ Programming in Cand C++ 
by Michael Nadeau Andrew MacBride by Herbert Schildt by Herbert Schildt 

Indudes One CD-ROM Disc $29.95 USA $29.95 USA $29.95 USA 

$39.95 USA ISBN: 0-07-882118-5 ISBN: 0-07-882081-2 ISBN: 0-07-882174-6 


ISBN: 0-07-882104-5 


OSBORNE iit Available now at your local book and computer stores 
http://www.osbome.com or call 1-800-822-8158 and use your American Express, 
CODEXSE36BYL VISA, Discover, or MasterCard. 


A Division of The McGraw-Hill Companies 
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КҮ NATIONWIDE STORES 


ALABAMA 
Madison 

Madison Books & 
Computers 
PH:205-772-9250 
FAX: 205-461-8076 


ARIZONA 
Phoenix 
Computer Library 
РН: 602-547-0331 


CALIFORNIA 

Berkeley 

Cody’s Books Inc. 

PH: 800-479-7744 in CA 
PH: 800-995-1180 
Nationally 


Citrus Heights 
Tower Books 
PH: 916-961-7202 


Cupertino 
Computer Literacy 
Bookshops 

PH: 408-973-9955 


Davis 

UCD Bookstore 
University of California 
Davis 

PH: 976-752-2944 


Los Angeles 
ASUCLA Students Store 
PH: 310-206-0763 


Mountain View 
Printer’s Inc. 
PH:415-961-8500 


Palo Alto 
Printer’s Inc. 
PH: 415-327-6500 


Stanford Bookstore 
PH: 800-673-2348 


Sacramento 
Tower Books 

1600 Broadway 
PH: 916-444-6688 


San Francisco 

5tacey’s Professional 
Bookstore 

PH: 800-926-6511 

EMAIL: staceysbk@aol.com 


San Luis Obispo 
Earthling Bookshop 
PH: 805-543-7951 
FAX: 805-543-8488 


Santa Barbara 
Chaucer's Bookstore 
PH: 805-563-0010 


UCSB Bookstore 

The University of California 
Santa Barbara 

PH: 805-893-2082 


Sunnyvale 
Computer Literacy 
Bookshops 
PH: 408-730-9955 


COLORADO 

Boulder 

University Book Center 
CU Boulder 

PH: 303-492-6411 

FAX: 303-492-0421 


Colorado Springs 

The Chinook Bookshop 
PH: 719-635-1195 
FAX: 719-635-0792 


Denver 
Biblio Tek 
PH: 303-534-3460 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-Op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 


FLORIDA 

Gainesville 
Construction Bookstore 
PH: 904-378-9784 
FAX: 904-378-2791 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-3333 
FAX: 404-364-2729 


HAWAII 

Honalulu 

University of Hawaii 
Bookstores 
PH:808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books and Bytes 
PH:708-416-0102 
FAX: 708-416-0375 


MARYLAND 

College Park 

Maryland Book Exchange 
PH: 301-927-2510 

FAX: 301-209-7118 


Baston 

Charlesbank Bookshops 
PH:617-236-7442 

FAX: 617-236-7418 


Burlington 

SoftPro Books 

PH: 617-273-2919 
FAX: 617-273-2499 
EMAIL: books@ 
softproeast.com 


Cambridge 

Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
EMAIL: 
quanbook@world.std,com 


Newton Highlands 
New England Mobile 
Bookfair 
PH:617-527-5817 
FAX:617-527-0113 


MICHIGAN 
Kalamazoo 
Western Michigan 
University Bookstore 
Western Michigan 
University 
PH:616-387-3930 
FAX: 616-387-3941 


MINNESOTA 

Minneapolis 

University of MN East Bank 
Bookstore 
PH:612-625-3005 

FAX: 612-625-1861 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

ү, 800-624-8800 (outside 
N 

PH:800-675-3616 (in NH) 
FAX: 603-643-5170 


NEW JERSEY 

New Brunswick 
Rutgers University 
Bookstore 

PH: 908-246-8448 


NEW MEXICO 
Albuquerque 
Page One, Inc. 

PH: 505-294-2026 


NEW YORK 

Buffalo 

Village Green Bookstore 
РН: 716-884-1200 

FAX: 716-884-3007 


Huntingtan 

Books Revue 

PH: 516-271-1442 
FAX: 516-271-5890 


New York City 
Benjamin Books 
PH: 212-432-1103 
FAX: 212-432-1104 


Coliseum Bookstore 
PH: 212-757-8103 
FAX: 212-489-0925 


J & R Computer World 
PH: 212-732-8600 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


New York University 
Computer Store 
PH: 212-998-4591 


Rochester 
Campus Connections (RIT) 
PH: 716-475-2504 


Village Green Bookstore 
1954 West Ridge Road 
PH: 716-723-1600 

FAX: 716-723-1669 


Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461-5380 

FAX: 716-461-9333 


Syracuse 

Syracuse University 
Bookstore 

PH: 315-443-1654 


OHIO 

Cleveland 
Business Outreach 
PH: 216-348-1744 
FAX: 216-348-0375 


Dayton 

Wilkie's Downtown 
PH:513-223-2541 
FAX: 513-223-2869 


Fairborn 
Wilkie’s Fairborn 
PH: 513-429-1677 


Lima 

Readmore 

217 Fanders 
PH:419-225-5826 
FAX: 419-225-5537 


Readmore's Hallmark 
3330 W. Elm Street 
PH:419-225-5826 


Youngstawn 
Youngstown State 
University Bookstore 
PH: 216-742-3589 
FAX: 216-742-3145 


OREGON 

Beaverton 

Powell's Bookstore at 
Cascade Plaza 

PH: 503-643-3131 
FAX: 503-641-1554 


Eugene 

Book Mark 

PH: 503-484-0512 
FAX: 503-484-3130 


Portland 

Powell's Technical Books 
PH:503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Doylestown 

Village Green Bookstore 
PH: 215-230-7610 

FAX: 215-230-7615 


Erie 

The Erie Book Store 
PH: 800-252-3354 

FAX: 814-456-2702 


Philadelphio 

Bookstore of the University 
of Pennsylvania 

PH: 215-898-4900 

FAX: 215-898-6997 


Pittsburgh 

Book Center 

University of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


Scranton 
Paperback Booksmith 
PH: 717-346-9162 


RHODE ISLAND 
Pravidence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 

Arlington 

Taylor's Technical Books 
PH: 817-548-TECH 


Austin 
University Co-Op 
PH: 512-476-7211 


Dallas 
Taylor's Technical Books 


PH: 214-239-TECH 


Hauston 

Brown Book 5hop 

PH: 713-652-3937 
FAX: 713-652-1914 


VIRGINIA 

Blacksburg 
University Bookstore, 
Virginia Tech 
PH:703-231-5991 
FAX: 703-231-3410 


Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 
EMAIL: 


sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 


Pullman 

Students Book Corporation 
PH: 509-332-2537 

FAX: 509-332-8239 


Seattle 

Tower Books 

PH: 206-283-6333 
FAX: 206-285-2188 


Tacoma 

Tower Books 

PH: 206-473-3362 
FAX: 206-473-9141 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
FAX: 608-257-9479 


Milwaukee 

University of Wisconsin 
Milwaukee 

PH: 414-229-4201 

FAX: 414-229-6194 
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re network computers just another false alarm, like 
the first personal digital assistants (PDAs)? 

That's the down-to-earth question you can't 
help asking when high-profile CEOs such as 
Oracle's Larry Ellison, Sun Microsystems’ 
Scott McNealy, and IBM's Lou Gerstner describe their uto- 
pian vision of a $500 Internet appliance that could replace to- 
day's PCs. It's a question that provokes strong reactions 
from both the visionaries (network computers are coming 
soon, and they'll change everything) and the naysayers (net- 
work computers are impractical, underpowered throwbacks 
to dumb terminals). 

This much is certain: The idea is sweeping the computer 
industry like wildfire. Acorn Computer, Apple Computer, 
Geoworks, IBM, LSI Logic, Oracle, Silicon Graphics, and 
Sun Microsystems are just a few of the companies that are ei- 
ther developing network computers or licensing their tech- 
nologies to other vendors. 

In late January, Oracle unveiled a prototype of its network 
computer in Japan (see the photo on page 50). Bandai, a 
Japanese company, licensed Apple's Pippin architecture and 
plans to ship a low-cost system this month (see "Inside the 
Pippin" on page 54). Many sources predict that network com- 
puters will be in mass production by the end of the year. 

Things are moving so fast that people are still inventing 
new names for the machine. Network computer (NC), In- 
ternet appliance, Web PC, Java terminal, Internet access de- 
vice, browser box, net-top box—they're all minor varia- 
tions on the same concept. 

The concept is a dirt-cheap computer that discards to- 
day's overweight OSes and bloated, platform-specific ap- 
plications. Instead, it runs a microkernel OS and platform- 
independent software written in an interpreted language 
such as Sun's Java. Monolithic, kitchen-sink applications 
give way to component-based programs and applets that 
you download from a network or the Internet only when 
you need them. In theory, you could do almost anything 
with an NC that you do with a PC, except it will cost you a 
lot less for the hardware and software. Connectivity costs, 
however, may be significant. 

To transform that theory into reality, NC vendors must 
capitalize on four key technologies: cheap, speedy micro- 
processors; lightweight system software and component- 
ware; platform-independent programming languages; and 
fast, affordable access to networks. 

But the biggest question is: Who needs one? 


Not Just for Neophytes 
NCs aren't just for home users who can't afford or can't 
comprehend a full-blown PC. In fact, proponents expect the 
early adopters to be Fortune 500 companies. “The key to 
[the corporate] market is for people to be able to do what they 
do today, but with less hassle," says Andrew L. Laursen, 
vice president of Oracle's Network Computing Division. 
(Although Oracle says it has no plans to manufacture NCs, 
it is licensing technology to other vendors and is hoping 
that NCs will create more demand for server software.) 
Corporations are the first target for NCs for two reasons: 
They already have high-speed networks in place, and their ad- 
ministration costs for conventional PCs are soaring. Ad- 
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ministration costs have become so significant, the low pur- 
chase costs of NCs won’t likely be their main attraction for 
corporations. According to studies by the Gartner Group 
(Stamford, CT), the five-year cost to a business of owning 
a Windows PC is about $40,000. By moving software main- 
tenance to servers and limiting the ability of users to tinker 
with their machines, NCs could be easier for MIS depart- 
ments to maintain and less susceptible to user errors. 

So far, no one has predicted the ownership costs of an 
NC, but X Window System terminals provide a good start- 
ing point. The Gartner Group estimates that companies with 
a 24-user X-terminal and Unix-server network can save 
more than $200,000 over five years compared to compa- 
nies with a PC-based LAN of the same size. The X Business 
Group—which is a more biased source—estimates that net- 
work administration of a 40-seat X-terminal network could 
be $270,000 less expensive over five years than a similar 
PC LAN. 

NCs could also save money by slowing the costly spiral of 
upgrades. Each new release of a behemoth business package, 
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such as Microsoft Office, requires more 
memory, more hard drive space, and more 
CPU cycles. More powerful computers, 
in turn, spur developers to create even big- 
ger programs. If programmers broke up 
those monolithic applications into smaller, 
dynamically loaded components, the com- 
puter could accomplish (in theory) the 
same tasks more efficiently. 

It would be more efficient because you 
would be loading only the part of the pro- 
gram that you need, when you need it. A 
simple example: One sample Java applet is 
a small (27 KB) spreadsheet. It doesn't 
perform linear regression or offer the ex- 
tensive graphics of Microsoft Excel. How- 
ever, the idea of components is that com- 
plex mathematics and graphics would be 
separate modules that you would down- 
load when you need them. At 28.8 Kbps, it 
would take about 7 seconds to download 
such a spreadsheet—or about the same 
amount of time it takes to load Excel 7.0 on 
a 120-MHz Pentium system. 

Although componentware was invented 
for conventional PCs, NCs could benefit 
from it even more. NC proponents envision 
hardware designed for a distributed envi- 
ronment in which administrators store and 
maintain the software components on a 
network, not on the client. That network 
could be a corporate LAN, an enterprise 
WAN, the Internet, or a secure intranet. 
Once the NC downloads the software from 
the network, however, the components ex- 
ecute locally on the client. NCs are not 
dumb terminals, nor are they X terminals, 
where applications (called clients in X) 
execute on a central server. 

Some analysts aren't convinced that 
NCs will save corporations significant 
money. Improved system management 
tools could wipe out any cost advantage 
of NCs, and some corporations are turning 
conventional PCs into virtual NCs by mod- 
ifying the hardware and software to pre- 
vent user tampering. 

“This is a race between tools for better 
desktop manageability and a special ap- 
pliance that is effectively lobotomized to 
make manageability easier," says Bill Ker- 
win, an analyst for the Gartner Group. 
"While network computers are a much 
more manageable environment, the bot- 
tom-line cost might be about the same." 

The second major market for NCs is 
schools. Schools desperately need more 
computers to prepare their students for a 
job market in which PCs are becoming as 
common as telephones. Yet according to a 
study by the Arrington Research Group 
(Monterey, CA), the ratio of students to 
computers in U.S. public and private schools 
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(grades K-12) is nearly 7 to 1. Almost half 
of those computers are 8-bit Apple Ils, 
Commodore 64s, Commodore PETs, and 
TRS-80s. 

"School districts have told us that $500 
is an important entry point, a price point 
that would allow them to buy computers en 
masse," says analyst Michael Arrington. 
“It could move computers from the me- 
dia lab onto the students' desktops." 

Finally, there's the consumer market. 
Nobody knows how many people would 
be interested in buying a home computer if 
it cost only $500 and gave them access to 
the burgeoning services on the Internet. 
The potential is so lucrative, however, that 
at least a dozen companies—including 
Asian conglomerates that specialize in 
high-volume manufacturing of consumer- 
electronics products—are rumored to be 
hotly pursuing the idea. 

The push for NCs is also a rare chance 
to outflank Microsoft. As the biggest ven- 
dor of monolithic, PC-centric applications 
and system software, Microsoft seems 
most vulnerable to a paradigm shift that 
could make its underlying platform obso- 
lete. Some proponents of NCs can barely 
conceal their glee over Microsoft's recent 
defensive moves, such as its licensing of 
Java and its announcement of VB Script. 
The danger is that wishful thinking could 
cloud the vision of network computing 
and lure its supporters over a cliff. 


Dream Machines 

Microsoft CEO Bill Gates is skeptical 
about inexpensive NCs. “When someone 
talks about a terminal at a certain low price, 
ask them what they dropped from a РС,” 
Gates said at a recent Internet Strategy 


Workshop in Seattle. “Did they drop 3-D 
browsing? Did they drop motion video? 
Did they drop local storage? PCs have to 
drop in price, but they also have to ad- 
vance in capability." 

Indeed, some observers scoff at the idea 
that vendors can build and profitably sell a 
useful computer for only $500. Yet the in- 
dustry sold millions of sub-$500 comput- 
ers in the early 1980s, before the IBM PC 
standard raised expectations and prices. 
Perhaps the best-selling computer of all 
time was the Commodore 64, which made 
its debut in 1982 at $595 and soon fell to 
$200. Today, a 486/33 with a small hard 
drive and minimal RAM could probably 
sell for about $500. Such a system might 
represent a low-end NC. 

Of course, a Commodore 64 isn't pow- 
erful enough for the kind of applications 
users demand today. However, computer 
technology has come a long way over the 
past decade, and it's possible to build sur- 
prisingly powerful boxes at low prices. 
Apple designed the Pippin before the cur- 
rent hype over network computing, but the 
Pippin, which uses the Power Mac archi- 
tecture, could easily become a $500 NC. 
The latest home game machines from 
Sega, Sony, and Nintendo also come close 
to the design points for NCs, and they're 
capable of graphics that would put most 
PCs to shame. They all cost less than $500. 

The question isn't whether $500 com- 
puters are possible; it's whether a $500 
computer can meet the expectations of 
users. Those expectations vary widely, de- 
pending on the market and the applica- 
tion. А business user who's juggling 
spreadsheets has different needs than an 
eighth-grade student who's researching a 
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report using the Internet, or an adult who’s 
interested in home shopping. Therefore, 
it is unlikely that a single machine at a sin- 
gle price will fit the needs of the corpo- 
rate, education, and home markets. 
"Network computers will not replace 
PCs on the desktop,” says John Robb, an 
analyst with Forrester Research (Cam- 
bridge, MA). “They’re more of a supple- 
ment to PCs. They'll go into places where 
there are ease-of-use issues or cost issues." 
Mobile PCs will prove even more re- 
sistant to obsolescence, because it will be 
a while before wireless networks are ubiq- 
uitous and fast enough to make mobile 
NCs practical. Eventually, however, pub- 
lic NCs could become as widespread as 
public phones. [nstead of toting a note- 
book and a bag of accessories, all you'll 
need is a credit card. After you log on to 
the network from the airport, airliner, or 
hotel room, the NC will download your 
working environment and all your files. 


Network Catalyst 
The four technologies required to make 
NCs practical are all important, but net- 
working is the keystone that supports the 
entire structure. The World Wide Web, 
which didn't even exist five years ago, is 
the most remarkable networking develop- 
ment for NC proponents. 

On the surface, the Web is just a visual, 
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point-and-click user interface on the In- 
ternet. Seemingly overnight, however, it 
has transformed a bleak, text-based land- 
scape into a colorful cyberworld brimming 
with opportunities, both artistic and com- 
mercial. As Netscape’s initial public of- 
fering proved, the Web may be sparking 
the last great gold rush of the millennium. 

The Web and the Internet enable net- 
work-centric computing on a global scale. 
However, only a few million users with 
high-end PCs currently have access to the 
Web. And few of those users enjoy the 
kind of bandwidth that’s required to fulfill 
the grander ambitions of Web visionaries. 

NCs could get by with the narrowband 
access provided by analog modems (14.4 
to 28.8 Kbps) or basic-rate ISDN (64 to 
128 Kbps). However, a device that drinks 
most or all of its software from a network 
really needs a bigger straw. That’s why 
the ultimate fate of NCs may depend on 
the adoption rate of technologies such as 
asynchronous transfer mode (ATM) and 
cable data modems. 

Cable modems could be the primary 
catalyst; hundreds of millions of homes, 
schools, and office buildings throughout 
the world are already wired for cable. 
Hewlett-Packard and Motorola have an- 
nounced contracts to sell more than half 
a million cable modems this year. A pro- 
posed industry standard (IEEE 802.14) 


would codify the protocols for data access 
over cable at a speed of about 10 Mbps. 
(Theoretically, 25 Mbps is possible, but 
line noise is a major problem.) 

Further out is ATM, which can range 
from 1.544 to 622 Mbps. If ATM becomes 
widely available, network-centric com- 
puters could become a lot more attractive. 

“Once people get access to the Web at 
broadband speeds, there’s no going back— 
especially if it can happen at a price point 
that’s competitive with narrowband ac- 
cess,” says Tony Stelliga, vice president 
of product marketing for MicroUnity Sys- 
tems, whose innovative Mediaprocessor 
could be the CPU in tomorrow’s broad- 
band NCs. 

One catch: If cable modems take off, 
can the networks keep up? The Internet 
may bog down under the strain of millions 
of new users, and cable TV companies 
will have to invest in new equipment. To 
minimize their investment, cable compa- 
nies may link anywhere from 500 to 2000 
customers to a single data network node. If 
10 percent of those customers subscribe 
to cable data services, as many as 50 to 
200 users might be sharing the same slice 
of bandwidth during peak hours. 

“Its a nightmare in the making,” says 
Vincent Schmidt, product manager for 
ADC Telecommunications, which makes 
T1 modems. “Cable data modems are only 
the tip of the iceberg. The back end cannot 
handle that many high-speed users.” 

Schmidt thinks that phone companies— 
which have more sophisticated switching 
networks already in place—will intervene 
with their own high-speed alternatives to 
cable modems. Some analysts expect these 
alternatives to be in place in 1997. “Even- 
tually these problems will be solved," 
Schmidt says. “If there is a path to money, 
people will find it." 


Cheap Chips 
High-speed networking won't save the day 
if NCs are stripped-down boxes that run 
like slugs. For NCs to seriously challenge 
PCs, they must deliver comparable user 
experience and performance. That’s not 
easy for a product that retails for $500 or 
even $1000. A 120-MHz Pentium chip 
alone costs about $350, and some versions 
of the Pentium Pro cost nearly $2000. 
That’s OK, respond NC proponents, be- 
cause NCs don’t need leading-edge mi- 
croprocessors. Instead, NCs will ride the 
trailing edge of the price/performance 
curve, where they can reap the benefits of 
plunging prices. The industry focuses so 
much attention on state-of-the-art CPUs 
that you can forget how much processing 


MARCH 1996 BYTE 47 


Old PC vs. New NC 


Task: You Want to Update Sales Projections in a Spreadsheet 


PC 
First Quarter, 1996 . 
Launch an entire monolithic 
_ Spreadsheet application. . 


Time: 7 seconds . 


.. Fourth Quarter, 1996-1997 


Download a 27-KB spreadsheet 
remote server 


i 
* 


|. Because ар plications reside on remote servers rather than 
on local hard drives, NCs could save companies money on 
-software upgrades. Also, access to dynamically loaded > 
. components or applets means that end users load only the + Not including connection charges ae: 


. part of the program they need for a particular task. 


power is available for just a few dollars. 

For example, Integrated Device Tech- 
nology (IDT) and NEC Electronics man- 
ufacture a wide range of 64-bit RISC 
processors based on R4000 cores from 
Mips Technologies. IDT's R4640 executes 
175 MIPS (Dhrystone: 2.1 MIPS)—com- 
parable to a 100-MHz Pentium—and costs 
only $28. NEC's new 133-MHz VR4300 
executes 120 MIPS (or 80 SPECint92, 60 
SPECfp92) and costs only $35. Versions of 
the new StrongARM processor, a joint 
project of Digital Equipment and Ad- 
vanced RISC Machines (ARM), deliver 
from 115 to 230 MIPS. The StrongARM is 
expected to cost about $30 to $50 (see 
“StrongARM Tactics,” January BYTE). 

This kind of bargain-basement CPU 
power makes the latest generation of home 
game machines possible. Nintendo’s new 
Ultra-64, designed in partnership with Sil- 
icon Graphics, uses a 100-MHz version 
of NEC’s VR4300. 

"When we first showed people what the 
Ultra-64 could do, some Silicon Graphics 
engineers were stunned," says John Mc- 
Crea, the manager of Silicon Graphics' 
WebForce unit, which is making tools for 
Web developers. “The Ultra-64 has graph- 
ics equal to a $100,000 Silicon Graphics 
workstation of five years ago." The com- 
pany is putting that same graphics-ren- 
dering technology into its Cosmo Motion 
engine, part of a graphics library for Java. 

By using modern design tools and stan- 
dardized modules, today's engineers can 
integrate fast RISC cores with numerous 
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other components on a single chip. This 
saves even more money and results in 
highly integrated parts that are tailored for 
specific customers. For instance, Sony's 
PlayStation, which is a $299 game con- 
sole, has a single ASIC that integrates a 
Mips R3000A CPU core, a specially de- 
signed geometry transform engine, a 
graphics processing unit that can render 
1.5 million polygons per second, a sound 
processor, a JPEG decompressor, and mis- 
cellaneous I/O logic. 

LSI Logic custom-designed Sony's 
ASIC in only eight months. LSI has a new 
fabrication process that can squeeze 49 
million transistors on a chip. (By compar- 
ison, a Pentium Pro CPU has 5.5 million 
transistors.) LSI recently announced a su- 
perchip that's intended for low-cost NCs. 
Called the Internet on a Chip, it can in- 
clude a Mips К4х00 CPU core of the ven- 
dor's choice, a graphics processor, a sound 
processor, a memory controller, and cir- 
cuitry for a V.34 modem—all for $50. 

Alternatively, LSI can replace the V.34 
modem with an ISDN interface for about 
the same price. And the CPU cores aren't 
slouches. For midrange NCs, LSI suggests 
a 40-MHz R4010 that executes 100 MIPS; 
for higher-end requirements, LSI offers 
an R4020 core that delivers 200 MIPS. 

To make an NC, says LSI, all the vendor 
needs to add is 4 MB of DRAM ($110 at 
current wholesale prices), an analog chip 
for the V.34 modem ($2 to $5), and per- 
haps some ROM for the OS kernel and 
Java engine (the price varies according to 


how much, but mask ROM is inexpensive). 

“There has been a lot of negative reac- 
tion in the press because nobody has been 
able to show a bill of materials that would 
make a sub-$500 box possible," says John 
Daane, who is vice president and general 
manager of LSI’s Communications Prod- 
ucts Division. “We designed the Internet 
on a Chip to prove it could be done at this 
price point.” 

The Internet on a Chip is part of a wave 
of highly integrated superchips coming 
this year from suppliers like Chromatic 
Research, MicroUnity, Nvidia, Philips 
Semiconductors’ Trimedia Product Group, 
and Vadem (see “Chip Fashion,” Novem- 
ber 1995 BYTE). Intel is less likely to be 
a player in this market. It prefers to sell 
cutting-edge microprocessors, which are 
much more profitable. Those profits pay 
for the billion-dollar foundries that Intel 
needs to maintain its leads in production 
capacity and process technology. 

Another company that’s a pioneer in 
low-cost systems is Acorn, which has been 
making inexpensive computers for years. 
In 1995, Acorn introduced the A7000, a 
machine aimed primarily at the U.K. edu- 
cational market. The A7000 is based on 
the ARM 7500 microprocessor, which is 
comparable to a 486DX2/66. Although 
the A7000 has only 2 MB of RAM, its 
RISCOS OS is capable of multitasking 
several programs in that space, says Peter 
Bondar, director of Acorn’s Applied RISC 
Technologies Division. 

Bondar says Acorn is in “advanced 
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stages of discussion" with U.S., Japanese, 
and Korean companies that want to build 
NCs with technologies licensed from 
Acorn and ARM. (Acorn founded ARM 
and owns 42 percent of the company.) 
Acorn is offering its efficient RISCOS, its 
low-cost board manufacturing, and ARM’s 
processors. 

“The debate over the $500 Internet com- 
puter is a moot point as far as we're con- 
cerned," says Bondar, who adds that his 
company's low-cost computers prove the 
NC concept is viable. 

Because $500 computers will be a low- 
margin business, the market probably 
won't attract many U.S. manufacturers. 
More likely, Pacific Rim companies that 
specialize in high-volume consumer elec- 
tronics will make NCs. 


Where's the Software? 

Hardware is only half of the equation— 
perhaps the easiest half. In a market where 
many people shun the Mac because it has 
merely thousands of applications instead of 
tens of thousands, NCs are at a real dis- 
advantage: They have no software at all. 

“А dedicated Java machine can't run 
one line of code that's currently for sale 
anywhere, and that's a major obstacle to 
overcome," says Michael Goulde, an ana- 
lyst for the Patricia Seybold Group (Bos- 
ton, MA). “Have you ever seen a football 
game in which the receiver starts running 
downfield before he finishes catching the 
pass? He ends up dropping the ball. I think 
that's what is happening here." 

Everything seems to depend on Java. 
Other programming languages may have 
roles to play—Telescript, VB Script, and 
TCL come to mind— but Java was largely 
responsible for igniting the mania over 
NCs, and Java is the critical element that 
will make NCs from different vendors 
compatible with each other. 

Java is a high-level interpreted language 
that runs on a virtual machine. In other 
words, the Java engine is a run-time inter- 
preter that insulates applications from the 
nitty-gritty details of the OS and hardware. 
That's why it hardly matters which OS or 
CPU is inside the NC. Vendors can choose 
what delivers the best price/performance 
advantage, and they can even change the 
OS and CPU when something better comes 
along—without breaking any applications 
software. As long as there's a Java engine 
on the computer, it can run any program 
written in Java or JavaScript (see “Wired 
on the Web," January BYTE). 

This architecture is crucial to the plat- 
form independence and low-cost model of 
NCs. It's also the next logical step in the 


50 BYTE MARCH 1996 


ORACLE’S NETWORK COMPUTER 
Here's the first photograph of the prototype Web PC 
that Oracle CEO Larry Ellison unveiled in January at a 
trade show in Japan. Designed by Frogdesign, this 
multimedia version of the Web PC has room for a 
built-in CD-ROM player and vertical speakers. Oracle 
has trademarked the name Network Computer and is 
negotiating with several Asian companies to manufac- 
ture variations of this reference design. Oracle also 
has a prototype for a laptop Network Computer. 


evolution of software development. In the 
1970s and early 1980s, programmers wrote 
software in assembly language because it 
was fast and memory-efficient. 

As PCs grew more powerful and the 
pressure for new features became more 
urgent, programmers began working with 
high-level compiled languages such as 
Pascal, C, and С++. Compiled code runs 
slower and requires more memory than 
hand-tooled assembly language code, but 
it's easier to write. It runs acceptably fast 
on today's systems. Interpreted languages 
such as Java are even easier to work with 
than compiled languages, and developers 
don't have to port their code to different 
platforms. 

The flip side of interpreted programs is 
that they're even slower than compiled 
programs. This could be the Achilles' heel 
of NCs, whose low prices will preclude 
the fastest microprocessors. 

If performance becomes a major prob- 
lem, full native compilation could be the 
fallback position. Java programs are com- 
piled into a bytecode format that’s inter- 
preted by the run-time engine. It’s possible 
to create a compiler that turns Java byte- 
code into native machine code. To pre- 
serve software portability, the compilation 
could happen automatically when the NC 
downloads Java objects from the network. 
In a business environment, the server could 
store precompiled objects. Some NCs may 
cache the compiled binaries of frequently 
used objects on a local hard drive. (Cach- 
ing would also help compensate for slow 
network connections.) 


To attract developers to Java, Sun and 
Oracle are sponsoring a Java Cup contest 
with $1 million in prizes. According to 
Geoff Baehr, Sun’s chief networking of- 
ficer, there will be no shortage of entries. 
“People are actually writing this stuff,” he 
says. “This isn’t one of those things where 
people will be saying, ‘Whatever happened 
to Java?’ in a few years.” 

Proponents claim that Java will unleash 
a wellspring of entrepreneurial spirit that 
dominant software companies and a re- 
strictive distribution system currently sti- 
fle. NCs could alter that balance of power 
in two ways. 

First, a shift toward components and 
applets could make room for smaller de- 
velopers. Second, because NCs by defini- 
tion live on a network, they will encourage 
new models for merchandising software. 
Instead of buying an unlimited-use license, 
as you do now, you may pay a small fee 
every time you download an object. Or 
you'll pay a small monthly fee for unlim- 
ited use. Or perhaps you'll pay nothing at 
all—just as most people today don't pay 
for Netscape Navigator. 

*We're on the brink of having some- 
one with a good idea being able to deliver 
that good idea to literally millions of peo- 
ple overnight," says Oracle's Laursen. 


Microsoft Fights Back 
The debate over NCs has led to much loose 
talk about the destruction of Microsoft. 
Can a company with enough programmers 
to populate an infantry division compete in 
this brave new world? At the Internet Strat- 
egy Workshop, Gates said he isn't wor- 
ried, *We've always competed with free 
software. For about $10, you can buy 10 
CD-ROMs with lots of free software, and 
that software will be available on the In- 
ternet, just as it's been every where else. 

"We think most companies would rather 
pay $100 per module to make sure their 
employees have the best spreadsheet or 
the best word processor," Gates contin- 
ued. “We think they'd rather pay 0.1 per- 
cent of the employee's salary to make sure 
they can use that software all they want 
instead of leasing it on a per-use basis." 

Still, Microsoft was compelled to li- 
cense Java from Sun. This isn't the cata- 
clysmic event some observers think it is, 
however. Microsoft needed Java to keep its 
Web browser competitive with Netscape's. 
There are no indications that Microsoft is 
shifting emphasis away from Visual С++ 
and Visual Basic. 

In fact, Microsoft announced VB Script, 
a subset of Visual Basic that's intended to 
compete with JavaScript, the Java-based 
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scripting language in Netscape Navigator. 
Because VB Script is an interpreted lan- 
guage—and because Microsoft will freely 
distribute the run-time engine—-it, too, has 
the potential to become a platform-inde- 
pendent standard for Web developers. It's 
likely that all Web browsers and NCs will 
support both JavaScript and VB Script. 

In theory, the regular version of Visual 
Basic could have been Java. Both are high- 
level interpreted languages whose pro- 
grams are compiled into an intermediate 
bytecode or p-code that in turn executes 
on top of a run-time engine. But Microsoft 
has not ported Visual Basic to other plat- 
forms, except for the abbreviated version 
in Microsoft Office. 

Until now, Microsoft's idea of "cross- 
platform" has been Windows 3.1, Win- 
dows 95, and Windows NT. However, we 
hear rumors that Java delivered the jolt 
that Microsoft needed to rethink this strat- 
egy. Don't be surprised if Microsoft ports 
the full Visual Basic run-time engine— 
though probably not the development en- 
vironment—to the Mac later this year. 

Paradoxically, Microsoft's greatest 
strengths are the very things that oppo- 
nents claim are its greatest weaknesses: 
Windows and Office. Although both are 
behemoths, there's undeniable value in 
those megabytes of code. Writing a col- 
lection of Java components and applets 
that duplicate the functionality of Word, 
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NCs could make it possible for us to carry around 
smart cards instead of a notebook. We would use the 
card to log on to the network from a remote office, the 
airport, or a hotel room, and an NC would call up all 
our personal files and applications. 


Excel, PowerPoint, and Access is what's 
known in the industry as a "nontrivial 
task." So don't hold your breath. Yet if 
NCs are to make inroads into the corporate 
market, the industry must measure their 
worthiness against the prevailing standard, 
and the standard is Microsoft Office. 

Similar reasons motivated Apple to base 
Pippin on the Power Mac architecture. 
"Ultimately, the success of these machines 
will depend on the applications that are 
available for them," says Mark Orr, Ap- 
ple's manager of business development 
for Pippin. "Anytime you launch a new 
platform, you've got the classic chicken- 
and-egg problem. You need content to at- 
tract an installed base, but you need an in- 
stalled base to attract developers to create 
content." 

Of course, NCs don't necessarily have 
to battle PCs head-to-head for the same 
kinds of applications. Some observers 
think corporations will dedicate NCs to 
other tasks: presentations, self-guided train- 
ing, on-line documentation, Internet re- 
search, E-mail, database access, and light- 
duty spreadsheet functions. "There may 
still be many employees in the world who 
don't have a computer because their job 
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doesn't revolve around Microsoft Office," 
says Silicon Graphics’ McCrea. 


In Search of a Kernel 

One of the most crucial technical chal- 
lenges will be finding a lightweight OS 
that will let NCs compete against Mi- 
crosoft Windows. Although the OS doesn't 
matter in the sense that Java programs will 
run on any system that supports the Java 
engine, the OS must be small and fast 
enough to run within the reduced resources 
of a low-cost machine. 

There are many memory-stingy micro- 
kernels around, but they're generally de- 
signed for embedded applications and lack 
such luxuries as high-level graphics li- 
braries. The OS in an NC must satisfy the 
needs of programmers, who have grown 
accustomed to the rich APIs of Windows, 
the Mac OS, and the various flavors of 
Unix. Also, to make the basic concept of 
an NC feasible, the OS must have some 
mechanism for dynamically loading dis- 
tributed objects over a network. 

Fortunately, this problem has attracted a 
great deal of attention in recent years from 
companies that are working on technolo- 
gies for interactive TV set-top boxes. The 
futuristic TV networks appear to be a little 
further in the future than experts once pre- 
dicted, so set-top-box designers are eager 
to adapt their technologies to NCs. (A 
skeptic might wonder if the whole push 
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Inside the Pippin 


lexander Graham Bell set out 

to invent a multiplex tele- 
graph and hearing aids for the 
deaf, but he found lasting fame 
by inventing the telephone. Ap- 
ple Computer set out to design 
an interactive media appliance 
for homes and schools, but it 
may have created the first net- 
work computer (NC) instead. 

Strictly speaking, Apple's Pip- 
pin is not a product—it's a low- 
cost system architecture based 
on the Power Mac. Apple has no 
plans to manufacture Pippin de- 
vices. Instead, It is licensing the 
architecture to other companies. 

The first Pippin device is a low- 
cost multimedia system, manu- 
factured by Bandai, the Tokyo- 
based corporation best known for 
introducing the Power Rangers 
into the world. Code-named the 
Power Player (but marketed in 
Japan as the Gt Mark), the sys- 
tem is intended for home enter- 
tainment, education, and on-line 
communications. Bandai hopes 
to ship the Power Player to Japan- 
ese stores this month and intro- 
duce it to other world markets 
later this year. 

At the time we went to press, 
Bandai had not determined the 
retail price for the Power Player, 
but estimates it will be about 
$500. Bandai plans to bundle a 


modem in the package and 
launch a new information service 
that provides Intemet access. 

Although Apple didn't design 
the Pippin to be the kind of NC 
envisioned by Oracle, Sun Mi- 
crosystems, IBM, and others, the 
architecture has the flexibility, 
horsepower, and economy to 
meet all the requirements. Last 
December, Apple and Bandai 
demonstrated a Power Player 
browsing the World Wide Web 
with Netscape Navigator. 

The Pippin's biggest advan- 
tage is that it's not an entirely 
new platform. Developers can 
port thousands of existing Mac 
applications to the Pippin with 
relatively little effort. 

Essentially, developers have 
to modify their software to work 
with a system for which a key- 
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What does $500 buy you? Bandai’s NC offers a «f. 


66-MHz PowerPC 603 processor, a quad-speed- 
CD-ROM drive, and two serial connectors. 


board, a hard drive, and a floppy 
drive are optional. On the Power 
Player, for instance, the primary 
input device is a hand-held game 
controller with a trackball. De- 
velopers also have to put some 
elements of the Pippin OS on 
their CD-ROMs. 

After an application is ported 
to the Pippin, it's upward-com- 
patible with the Power Мас. It’s 
even possible to produce a hy- 
brid CD-ROM that runs on the Pip- 
pin, the Mac, and Windows PCs. 

In place of the familiar Mac 
Finder is whatever user interface 
developers choose for their ap- 
plications. For example, if you're 
using a multimedia encyclopedia, 
the first screen you'll see is the 
encyclopedia's title screen. All 
Pippin titles run entirely from CD- 
ROM. All you'd have to do is sup- 
ply a CD with a Java-enabled 
browser to turn the Pippin into a 
functional NC, and there would 
never be any soft- 
ware to install or 
maintain. 

The Bandai 
А Power Player is 
"| more powerful 
:*4 than many desk- 
ү top PCs. It con- 
| tains a 66-MHz 
PowerPC 603 
microprocessor; 
wı. 6 MB of RAM (ex 
ae pandable to 38 
MB; 2 MB are re- 


served for the OS and video); 4 
MB of ROM (which contains the 
Mac OS Toolbox); a quad-speed 
CD-ROM drive; 640- by 480-pixel 
video with 8- and 16-bit color 
depths; NTSC, PAL, and VGA 
video outputs; 16-bit, 44-kHz au- 
dio output; two Mac-standard se- 
rial ports (one supports Ap- 
pleTalk; the other is a GeoPort); 
two Apple Desktop Bus (ADB) 
ports; a Peripheral Component 
Interconnect (PCI)-compatible ex- 
pansion slot for adding a hard 
drive or a floppy drive; and a 
stereo headphone jack. 

What's missing, compared to 
a Power Mac? There's no extemal 
SCSI port, no Ethernet port, no 
writable storage devices, and not 
as many expansion slots. The 
Pippin version of the Mac OS is 
also missing a few elements, 
such as the PowerTalk and Quick- 
Draw GX extensions. "Funda- 
mentally, in terms of architecture, 
the Pippin is a Power Mac," says 
Mark Orr, manager of business 
development for Pippin. 

it wouldn't take much to turn 
the Pippin into a formidable NC. 
However, Orr insists that hard- 
ware isn't the issue. "The talk 
about $500 is the wrong way to 
look at the problem," he says. 
"The biggest challenge will be to 
create content that is compelling 
enough to attract users to the In- 
temet so they'll want to buy these 
boxes." 


for NCs is merely an attempt to amortize 
the R&D expended on set-top boxes.) 

Oracle is developing an OS called 
NCOS for its NC reference design. The 
company has released little information 
about this OS, except that it's based on a 
microkernel that supposedly runs in “соп- 
siderably less" than 1 MB of memory. One 
reason NCOS is so small is that it dis- 
penses with the big APIs of conventional 
OSes. Instead, separate subsystems and 
class libraries of Java objects will handle 
high-level functions. For example, Oracle 
claims it has a subsystem for remote- 
method access that runs in about 64 KB, 
and a graphics subsystem that needs only 
300 KB. “And it's just as rich as the Mac 
OS and the graphics subsystems in Win- 
dows," says Oracle's Laursen. 

"" There's going to be an ultralightweight 
version of CORBA [Common Object Re- 
quest Broker Architecture] that lets me 
communicate between my Java objects 
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across the network,” Laursen says. “The 
name services are pretty straightforward. 
They just have to cache the set of objects 
I’ve been communicating with, so I don't 
have to do a name lookup every time I ac- 
cess some remote object. So through a hi- 
erarchical caching architecture and a light- 
weight distributed-object environment, I 
can do everything I do with PCs." 

Laursen points out that today's OSes 
and applications are memory hogs. They 
load the bulk of their code into RAM at 
start-up, and that code stays in RAM 
whether you need it or not. With an NC, 
the OS and applications could be more 
object-oriented, and the objects won't load 
into memory until the OS summons them. 

Two other OSes that seem particularly 
well suited for NCs are Acorn’s RISCOS 
and Geoworks' GEOS. Both run well on 
one-generation-old CPUs with as little as 
1 MB of RAM, yet both are rich OSes that 
offer much to developers and users. 


Introduced in 1987, RISCOS is a 32- 
bit OS with cooperative and preemptive 
multitasking. It can reside and execute in 4 
MB of ROM, and multiple applications 
can run in as little as 2 MB of RAM. 
RISCOS supports a general-purpose desk- 
top GUI and more than 2000 applications. 
It also has the advantage of running on in- 
expensive ARM processors. 

GEOS traces its ancestry back to the 
Commodore 64 but currently runs on x86- 
compatible CPUs. Geoworks says it is 
porting GEOS to multiple RISC chips, 
partly because some of its licensees want 
to introduce NCs later this year. (Geoworks 
won't name the customers who are plan- 
ning NCs, but GEOS licensees include 
Brother, Canon, HP, Nokia, and Toshiba.) 
GEOS, like RISCOS, can reside and exe- 
cute in 4 MB of ROM, and that includes 
some built-in applications. It can get by 
with as little as 1 MB of RAM. 

Geoworks CEO Gordon Mayer notes 
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that Canon and Brother already sell GEOS- 
based dedicated word processors that are 
really thinly disguised PCs. They include 
a full suite of applications plus a floppy 
drive, an ink-jet printer, and a color mon- 
itor—all for about $500. “If you add a mo- 
dem or a cable modem, you've got a net- 
work computer," says Mayer. 

In other words, packaging may define an 
NC as much as technology. Conceivably, 
someone could turn a warehouse of old 
486-based PCs into trendy new NCs by 
stripping the systems down to their essen- 
tials. Simply replace Windows with a 
smaller OS, install the Java run-time en- 
gine, and bundle them with a cable mo- 
dem or a network card. 

Nintendo, Sega, and Sony could like- 
wise turn their home game consoles into 
consumer browser boxes with little effort. 
Nintendo has already demonstrated a Web 
browser on its Ultra-64. Microsoft has 
shown a Web browser running on a set- 
top box designed with NEC. Especially 
for the consumer market, there's a fine 
line between a game machine, a set-top 
box, and a scratch-built NC. 


Reality Check 
Before hailing the birth of a new era, con- 
sider two disturbing facts. First, as we go 
to press, nobody is willing or able to dem- 
onstrate a functional system that was de- 
signed from the start to be an NC. That's 
rare for a technology that's supposedly a 
few months away from mass production. 
IBM, which made a big fanfare about NCs 
at Comdex, refused to discuss the subject. 
Second, there seems to be an attitude 
that ^If we build it, they will come." The 
assumption is that a $500 NC will uncork 
pent-up demand that's currently frustrated 
by the high prices and intimidating com- 
plexity of PCs. But easy to afford doesn't 
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“The talk about $500 is the wrong 
way to look at the problem. The 
biggest challenge will be to create 
content that is compelling enough 
to attract users." — Mark Orr, Apple 


necessarily mean easy to use. Business- 
people who are already familiar with PCs 
will adapt quickly to NCs, but the holy 
grail is to lure millions of new users. 

“I don't want to have to buy a book 
that's called $500 Network Computers for 
Dummies," says Apple's Orr. "Too many 
people are assuming that the biggest barrier 
to personal computing is price, when in 
fact there's all kinds of research that shows 
most people simply see no relevance in 
personal computing." 

The corporate applications for comput- 
ers are well established, but where are the 
breakthroughs that will make NCs both 
compelling and accessible to the 65 percent 
of U.S. households that don't own a PC? 
Will NCs simply reinvent the wheel at a 
lower price? 

Possible answers: The Web will supply 
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the compelling applications, and the point- 
and-shoot user interfaces developed for 
set-top boxes will mollify computerphobes. 

Neither answer is farfetched. The Web 
is evolving rapidly, and the killer applica- 
tion seems within reach. It could be home 
shopping, if Web browsers become as easy 
to use as mail-order catalogs. It could be 
home banking, especially if cashless debit 
cards catch on, turning NCs into automatic 
teller machines that dispense electronic 
cash. It could be something nobody has 
thought of yet. 

Even then, NCs—like Apple’s New- 
ton—might be a little too far ahead of the 
curve. Years may pass before the Web be- 
comes a secure place for commerce. 
Nathan Myhrvold, group vice president of 
Microsoft’s Application and Content 
Group, thinks that PCs will drive the 
Web’s growth in the foreseeable future. 

Myhrvold estimates that 100 million 
people in the world who have PCs aren’t 
on the Internet, despite so many free 
browsers. “It’s actually more expensive 
for [these people] to get on the Internet by 
buying a $500 terminal,” he says. “So 
where are the next 100 million users of 
the Internet going to come from? The peo- 
ple with PCs, or some small percentage 
of people who buy $500 terminals?” 

Oracle’s Laursen acknowledges that 
NCs probably won't be an overnight suc- 
cess, but he predicts they will be a major 
force by the turn of the century. “I think 
it's a 10-year play," he says. "If you look 
at the changes that happened over the last 
10 years with PCs, I think these changes 
are equally fundamental. Except I don't 
think it will be as hard." 


It’s Inevitable 

The concept of a $500-or-thereabouts com- 
puter is undeniably appealing—just as it 
was 15 years ago, when low-priced com- 
puters were commonplace. But two things 
have changed since then. First, the Web 
is creating a giant electronic library that 
globalizes information. Second, millions of 
people will need access to that library to 
keep up with a world that’s fueled on in- 
formation. Computers aren’t luxury items 
anymore; they’re survival tools, but they’re 
still priced like luxury items. 

Without question, the technology exists 
to produce a low-priced volkscomputer 
that could serve those millions of work- 
ers, students, and consumers. By year’s 
end, we'll have one. Bi 


Tom R. Halfhill is a BYTE senior editor based in 
San Mateo, California. You can reach him on the 
Internet or BIX at thalfhill 9 bix.com. 
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And if it belts out power performance and sound like no other, then it's gotta be a Gateway 20009 
computer! Gateway's high-end P5-166XL professional multimedia system gives you extraordinary performance, even. fe 
J| for your most robust computing needs. Top it off with the Gateway-exclusive Altec™ Lansing ACS-400 speakers, and | : 
[{ the P5-166XL ushers you into first-rate stereo sound! And our new P5-150 Professional system delivers the perfor- 
mance your heavy-duty business applications require — for just $2,899! The Intel® 166MHz and 150MHz Pentium® 
|8 processors, included on these systems, are the fastest Pentium processors available today. These systems also include 
the new ATX motherboard, giving you enhanced functionality, usability and reliability. 


Й An Encore 166MHz Performance 

4 Bravo! Gateway's P5-166XL is “the fastest Windows 95 PC ever,” per Windows Sources, February 1996. You'll 
jj leap to your feet when you experience all the powered-up features of the P5- 166XL, This impressive system is built 
IM. with 16MB EDO performance DRAM, 512K pipelined burst cache and 2GB hard drive for unbeatable performance. 


| Maestro of Multimedia | 
| Spine-tingling, heart-thumping stereo sound resonates from your Altec Lansing ACS- 400 speakers, standard on the E 
| P5-166XL and exclusively from Gateway 2000. Including the Altec ACS-250 subwoofer, these speakers give you 
thunderous bass and extraordinary Dolby? Surround Sound, breathing new life into all yoür multimedia applications 
B] and music CDs! And you'll be amazed by the ultra-realistic sound achieved with the included Ensoniq? Wavetable 
| sound card. Add these performance features to a Matrox? 2MB WRAM graphics accelerator with MPEG video scaler 
mm and your 3-D graphics and multimedia applications will run with incredibly smooth video playback. 


B Ihe Speedy 6X CD-ROM Drive! 

| Now standard on all Gateway Professional systems is the 6X CD-ROM drive. This super-fast CD-ROM drive 
ll accelerates all your computing experiences to the next level of CD-ROM technology and performance so your applica- li 
| tions run ultra fast, and you'll be more than ready for tomorrow's complex software applications. E 


B The Right System For All Your Hit Applications 
Î All Gateway Pentium processor-based PCs include Microsoft® Windows® 95, and our Professional models also 
Î include MS Office 95, Professional Edition, compatible with 32-bit applications and with backward compatibility for 
16-bit applications. If you prefer a different operating system, Gateway gives you a choice of MS-DOS® and 
BE Windows for Workgroups, Windows NT’ or Windows 95, and we'll preload your operating system so your PC is 
И ready to run! 
| | Software Diva 
The grand finale: The P5-166XL has one of the best software bundles found anywhere with MS Office 95, 

Í Professional Edition and Gateway's Generations II Software Collection for use with the Windows 95 operating | 
Bl system. It’s just what you need for business applications in the Windows 95 environment, and for ће most complete, M 
| | updated versions of the latest and greatest multimedia applications, most optimized for Windows 95. A gaming рай | | 
@ is included for use with all your entertainment software.. | 


И And Introducing Gateway’s P5-150 Professional PC! 
| |. Forextraordinary levels of performance, Gateway introduces our P5-150 Professional system! It includes the 
im ultra-fast 150MHz Pentium processor, 16MB EDO performance DRAM and 256K pipelined burst cache. All 
ii { Gateway Professional Pentium processor-based systems have 16MB EDO performance DRAM, and most are 
| standard with pipelined burst cache, adding up to the ultimate in system performance. These features also give you B 
lll a faster, more cost-effective means to great performance. The P5-150 comes in a new "mini" tower case with 
Й similar expansion space found in a desktop case. Because the mini tower case is so compact, you can put it just 
ll about anywhere. Call Gateway 2000 today and find out about all our legendary performance machines! 


If You're In Awe Of Your High- 
Flying ТЇ 102 Machine... 


The Gateway 20009 G6-200: А Legendary Perform ance 

And if you just can’t function without jet-set workstation power and performance — 
we're talking the top-flight machinery available today — then a new Gateway 2000 G6-200 is 
definitely for you! This new generation of workstations combines a 150MHz or 200MHz Intel® 
Pentium® Pro processor with Windows NT™ Workstation operating system and a configuration that'll 
send you soaring into the wild blue computing yonder! 


Pilot Your 200MHz Pentium Pro 

The Pentium Pro processor is Intel’s latest generation processor designed to provide workstation 
users with ultra-high performance in true 32-bit environments. The Gateway G6-200 is classified as a 
value workstation, perfect for CAD applications, intense desktop publishing, and graphics and design 
applications. If you require a load of memory and storage space to run your heavy-duty network 
applications, you won’t find a better value from any other workstation manufacturer. 


High-Flying Performance Features 
To achieve the high throughput and superior performance your intense applications require, 
we've included a 2GB Fast SCSI-2 hard drive on the Gateway G6-200. SCSI technology offers better 


1 | performance in workstation environments. And the SCSI interface allows you to connect up to seven 
> internal SCSI devices, so you can expand like never before. The G6-200 also includes an Adaptec? 
О 2940 32-bit PCI Ultra SCSI Fast-20 controller. Combine all this with 64MB DRAM and your 
workstation applications will fly! 


Gearing Up for Great Graphics! 
| With the Matrox? 4MB WRAM video card standard on our G6-200, you'll get incredible graphics 
support at higher resolutions, along with hardware accelerated 3-D support and increased color depth. 


Workstation Wonderland with Windows NT Workstation 
All right, Windows NT Workstation customers, you know who you are. And we want to get to 
| know you! Gateway 2000 now proudly offers you the best value on the Windows NT Workstation 3.51 
operating system in the industry, and standard on Gateway's G6 models. This is one of the most 
| powerful operating systems for any organization that depends on a computer for today's most 
| demanding data-intensive business applications. And if you value the reliability and security of 
| privacy in large workstation environments, Windows NT Workstation is perfect for you. 
Great news Windows NT 3.51 users! Your Gateway 2000 G6 system will arrive preloaded with 
Windows NT Workstation ready to run! Simply determine and enter your individual security codes 
| and passwords during initial setup. We'll configure all G6 systems with the appropriate Windows NT 
3.5] drivers, loaded and optimized for compatibility with Gateway hardware and software. 
- Along with Windows NT, you get MS Office 95, Professional Edition for the best 32-bit business 
y software applications available. And you can upgrade Pentium processor-based and Pentium Pro 
-  processor-based PCs to Windows NT for a value that can't be beat! 
arn Call today for more information 
on our new G6 computers. 
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And if your family has a penchant for the latest (and coolest) in кейЫ th then it's just got 
to be a Gateway! All Gateway 20009 Family PC™ multimedia systems provide everything your 
family needs for education, entertainment and for your home office. And our TelePath? fax/modem 
with a Telephone Answering Device lets you reach out to neighbors next door or across the globe! 


| Out Of This World Performance and Features For Your Family! 


Along with great multimedia features, the Gateway P5-120 Family PC system includes 16MB 
EDO performance DRAM and a 1.2GB EIDE hard drive. A 6X CD-ROM drive, standard on all 
Family PC systems, gives your family the power and performance to get down to serious business 
or to play thrilling multimedia games. 
` Holy amplifiers PC buyers! It's Gateway 2000's super stereo sound system: our exclusive Altec™ 
Lansing ACS-40 speakers and 16-bit Gateway sound card on Family PC systems. Your multimedia 
applications will blast off with realistic sound, and music CDs will be like super music to your ears! 


ap (ret Hooked Into MPEG Technology 


е wouldn't lead you up an outdated technology tree. No way! Now all Gateway 2000 Family 
'C multimedia systems include MPEG (Moving Picture Experts Group) data compression 
hnology. MPEG provides superior stereo sound, along with incomparable full-screen, full- 
motion video right from your CD-ROM drive. Video from MPEG multimedia applications will be 
smoother, And your multimedia images come to life when combined with the MPEG video scaler, 
standard on Family PC systems. 


Reaching Out To New Worlds With The Gateway 2000 TelePath 28.8 

Your communication needs are satisfied with the TelePath 28.8 fax/modem standard on most 
Gateway Family PC systems! The TelePath fax/modem state-of-the-art with the ability to fax, 
transfer files and access online services. But there's more! It’s also a complete communications. 
tool with a Telephone Answering Device (TAD) for answering machine capabilities. It also includes 


| Gateway's exclusive Information Highway communications CD, with a user-friendly interface and 


easy-to-use tutorial of included trial memberships to CompuServe? Prodigy? America Online? and 
Reuters Money Network. You also get GNN (Global Network Navigator) for easy Internet access. 


Gateway's Generations II Software Collection! 
There's virtually no end to your family's educational and entertainment opportunities with the 


Gateway Generations II Software Collection, for use with the Windows? 95 operating system. 
| Standard on Family PC systems and the P5-166XL, Generations II includes 45 of the latest versions 
| ofthe world's most popular software applications such as MS Encarta? 96 and MS Cinemania® 96! 


Industry-Wide, Prize- Winning Service and Support! 

АП Gateway Systems come with our superb Gateway Gold™ service program for award-winning 
support, including toll-free technical support for the life of your Gateway computer. When 
surveyed, Computer Shopper readers answered "Gateway 2000!" unequivocally and bestowed us 
with Computer Shopper 's 1995 Best Overall Hardware Service and Support award. 


UID MU —  _  _ i ic 


P5-100 FAMILY РС ™ Р5-120 FAMILY PC P5-133 FAMILY PC P5-166XL | 


W Intel® 100MHz Pentium? Processor 

E 8MB EDO Performance DRAM 

E |2GB 9ms EIDE Hard Drive 

E 2MB DRAM, 64-Bit PCI Graphics 
Accelerator with MPEG Video Scaler 

Ш 6X EIDE CD-ROM Drive 

Ш 16-Bit Gateway Sound Card 

W Altec™ Lansing ACS-40 Speakers 

E TelePath® 28.8 Fax/Modem with TAD* 

Ш Gateway Information Highway CD 

B 3.5" Diskette Drive 

Ш CrystalScan?15 28dp Color Monitor 
(13.9" viewable) 

B 7-Вау Desktop Case 

Ш 104* Keyboard & MS Mouse 2.0 

ll Microsoft? Windows® 95 

Ш # Generations II Software Collection 

Ш Gateway Gold™ Service & Support 


P5-100 $2099 
P5-75 $1749 


(75MHz Pentium processor, IMB DRAM, 
850МВ НР, TelePath 14.4 fax/modem, 
CrystalScan]4 w/ 13.4” viewable screen) 


Professional 8qeGetis 


P5-75 


Ш Intel 75MHz Pentium Processor 

Ш 16MB EDO Performance DRAM 

E 850MB 10ms EIDE Hard Drive 

Ш IMB DRAM, 64-Bit PCI Graphics 
Accelerator 

Ш 6X EIDE CD-ROM Drive 

E 3.5" Diskette Drive 

Ш CrystalScanl5 .28dp Color Monitor 
(13.9" viewable) 

Ш 7-Bay Desktop Case 

Ш 104* Keyboard & MS Mouse 2.0 

Ш MS Windows 95 

Ш MS Office 95, Professional Edition** 

Ш Gateway Gold Service & Support 


$1899 
IerAgeabietts. 


Bl Intel 120MHz Pentium Processor 

Ш 16MB EDO Performance DRAM 

B 12GB9ms EIDE Hard Drive 

Ш 2MB DRAM, 64-Bit PCI Graphics 
Accelerator with MPEG Video Scaler 

B 6X EIDE CD-ROM Drive 

W 16-Bit Gateway Sound Card 

B Altec Lansing ACS-40 Speakers 

E TelePath 28.8 Fax/Modem with TAD* 

Ш Gateway Information Highway CD 

B 3.5" Diskette Drive... 

B Vivitron "15 .26dp Color Monitor 
(13.9" viewable) | 

W 7-Bay Desktop Case 

Ш 104* Keyboard & MS Mouse 2 0 

Ш MS Windows 95 

Bi ## Generations II Software Collection 

Ш Gateway Gold Service & Support 


$2499 


B Intel 133MHz Pentium Processor 

Ш 16MB EDO Performance DRAM 

B 1.62GB 9ms EIDE Hard Drive 

li 2MB DRAM, 64-Bit PCI Graphics 
Accelerator with MPEG Video Scaler 

B 6X EIDE CD-ROM Drive 

Ш 16-Bit Gateway Sound Card 

W Altec Lansing ACS-40 Speakers 
with ACS-250 Subwoofer 

B TelePath 28.8 Fax/Modem with TAD* 

Ш Gateway Information Highway CD. 

B 3.5" Diskette Drive 

E CrystalScanl7 .28dp Color Monitor 
(15.7" viewable) 

Ш 7-Вау Desktop Case 

B 104 Keyboard & MS Mouse 2.0 

E MS Windows 95 

Bi ЙА Generations II Software Collection 

W Gateway Gold Service & Support 


$2899 


* Telephone Answering Device (TAD) gives you complete voice messaging capabilities. 


P5-120 P5-133 


B Inte] 120MHz Pentium Processor 

Ш 16MB EDO Performance DRAM 

E 256K Pipelined Burst Cache 

Ш 1.2GB 9ms EIDE Hard Drive. 

Ш 2MB DRAM, 64-Bit PCI Graphics 
Accelerator 

Ш 6X EIDE CD-ROM Drive 

ll 3.5" Diskette Drive 

B Vivitronl5 26dp Color Monitor 
(13.9" viewable) 

Ш 7-Bay Desktop Case 

Ш 104* Keyboard & MS Mouse 2.0 

Ш MS Windows 95 

ll MS Office 95, Professional Edition** 

Ш Gateway Gold Service & Support 


$2299 


И Intel 133MHz Pentium Processor 

E 16MB EDO Performance DRAM 

E 256K Pipelined Burst Cache 

M 12GB 9ms EIDE Hard Drive 

Ш 2MB DRAM, 64-Bit PCI Graphics 
Accelerator 

Ш 6X EIDE CD-ROM Drive 

B 3.5" Diskette Drive 

B Vivitronl5 .26dp Color Monitor 
(13.9" viewable) 

Ш 7-Вау Desktop Case 

Ш 104* Keyboard & MS Mouse 2.0 

ll MS Windows 95 

Ш MS Office 95, Professional Edition** 

Ш Gateway Gold Service & Support 


$2399 


** MS Office 95, Professional Edition 


W Intel 166MHz Pentium Processor 

ll 16MB EDO Performance DRAM 

W 512K Pipelined Burst Cache 

B 2GB EIDE 10ms Hard Drive 

B Matrox? 2MB WRAM Graphics 
Accelerator w/ MPEG Video Scaler 

B 6X EIDE CD-ROM Drive 

B 16-Bit Ensonig? Wavetable Sound Card 

B Altec Lansing ACS-400 Speakers 
with ACS-250 Subwoofer 

E TelePath 28.8 Fax/Modem with TAD* 

Ш Gateway Information Highway CD 

B 3.5" Diskette Drive 

E Vivitron17 .26dp Color Monitor 
(15.9" viewable) 

Ш 12-Bay Tower Case 

ШЕ 104* Keyboard & MS Mouse 2.0 

E MS Windows 95 

E MS Office 95, Professional Edition** 

B SR Generations II Software Collection 
with Gaming Pad 

Ш Gateway Gold Premium Service 


$3899 


Р5-150 


Bl Intel 150MHz Pentium Processor 

Ш 16MB EDO Performance DRAM 

B 256K Pipelined Burst Cache 

B 1.62GB 9ms EIDE Hard Drive 

Ш 2MB DRAM, 64-Bit PCI Graphics 
Accelerator 

l 6X EIDE CD-ROM Drive 

B 3.5" Diskette Drive 

Ш Vivitronl7 .26dp Color Monitor 
(15.9" viewable) 

Ш 7-Bay Mini Tower Case 

Ш 104* Keyboard & MS Mouse 2.0 

Ш MS Windows 95 

Ш MS Office 95, Professional Edition** 

Ш Gateway Gold Service & Support 


$2899 


` 66-150 G6-200 


E Intel 150MHz Pentium Pro Processor Ш Intel 200MHz Pentium Pro Processor 
B 32MB DRAM Ш 64MB DRAM 
Ш 256K Internal Cache Ш 256K Internal Cache 


includes Word, Excel, PowerPoint® 
presentation graphics program, Schedule+, 
Access database and Bookshelf? '95. 


| EA 


$OFTWARE COLLECTION 
Ш Microsoft Encarta® 96 ш MS 


Ш 2GB 10ms EIDE hard drive Ш 2GB Fast SCSI-2 9ms Hard Drive Gateway 2000 : : 8 Q4 | T 
E Matrox 2MB WRAM Graphics Ш Adaptec? 2940 32-bit PCI Ultra SCSI Manufacturing, North ашаса ЦЕ x M RU 
Accelerator w/ Video Scaler Fast-20 Controller Sioux City, South Dakota, ForG iiw 2000 ш MS Works 95 MS 
Ш 6X EIDE CD-ROM Drive E Matrox 4MB WRAM Graphics is ISO 9002 certified, і wv 
дов" T . айз Publisher 95 ш MS Money 4.0 m MS Golf 
3.5" Diskette Drive Accelerator w/ Video Scaler 20 S Musi ni 
Ш Vivitron 7 26dp Color Monitor E 4X SCSI-2 CD-ROM Drive Um MS Music Central’ 96 ш MS CD 
(15.9" viewable) Ш 2.5" Diskette Drive GSA Schedule Sar ee DNO Rent РАТА 
Ш 12-Bay Tower Case Ш Vivitron21 Color Monitor (19.9" viewable)  # GS-00K-94-AGS-S150-PS01 (31 fun games?) ш Ca$h Graf Home Office 


Plus™ ш Mayo Clinic? Family Health Book 
m Mediamatics Arcade" MPEG Player m 
The Masters?: Interactive Journey Through 
Its 60- Year History, for MPEG 


¥ 104* Keyboard & MS Mouse 2.0 

Ш MS Windows NT Workstation 3.51 
Ш MS Office 95, Professional Edition** 
W Gateway Gold Service & Support 


$4299 


Ш 12-Bay Tower Case 

Ш 104* Keyboard & MS Mouse 2.0 

E MS Windows NT Workstation 3.5] 
Ш MS Office 95, Professional Edition** 
Ш Gateway Gold Service & Support 
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Printed on recycled 
paper with soy inks, 
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“You' ve got a friend in the business. ”™ 


-424-3081 pentium 


“ery Drive • P.O. Box 2000 * N. Sioux City, SD 57049-2000 * Phone 605-232-2000 • TDD 800-846-1778 * Fax 605-232-2023 * FaxBack 800-846-4526 International 
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E FaxBack Access 605-232-2561 * Component Add-On Sales 800-846-2080 + Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST) 
t | ày 2000, Inc. Gateway 2000, CrystalScan, TelePath, black-anik-whifte spot design, “O” logo, Gateway 2000 DuoLine and "You've got a friend in the business" slogan are registered trademarks, and Family PC, Gateway Gold; Kid's BackPack and Vivitron are 
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i om are subject to change without notice or obligation, Prices do not include shipping or applicable sales tax. 


Heg Toll free from Canada 
800-846-3609 
Toll free from Puerto Rico 
| f 800-846-3613 


Microsoft 
Windows 95 


7777714 


Bravo! 


Industry-leading values from Gateway 2000? 


Multithedia (Sold only with the purchase of a system) 
Audio Multimedia Kits 
Choose a Gateway 16-bit CD-quality sound card or an Ensoniq® Soundscape™ 
16-bit wavetable sound card. Both are Sound Blaster™ compatible and include 
two Altec" Lansing ACS-40 speakers. 

$95 (Gateway 16-bit sound card and Altec ACS-40 speakers) 

$155 (Ensoniq Soundscape 16-bit wavetable and Altec ACS-40 speakers} 


Multimedia Speaker Upgrades 
Add tlie all-new Altec ACS-250 subwoofer for up to 40 watts of additional bass. 
$75 (upgrade from systems which include Altec ACS-40 speakers) 


à oft Ware (Available to both existing and new Gateway customers) 
MS Windows® 95 Upgrade 

Only available to our valued customers! Windows 95 will make your system 
faster and easier to use. Order your copy today! $79 (Ол diskettes $89) 


10th Anniversary Software Bundle 
Includes BioForge™’; Wing Commander” Ш: Heart of the Tiger™; Magic Carpet™ 
II: The Netherworlds; and a Gateway 2000 10th Anniversary T-shirt. $49 | 
(BioForge may not be suitable for younger children.) 

Kid's BackPack" П 


Includes What is a Bellybutton?; The Tales of Peter Rabbit; Cinderella, The 
Original Fairy Tale; Freddi Fish" and the Case of the Missing Kelp Seeds™; 


: Pocahontas Reading Adventure, and a Gateway cow-spotted backpack. $59 
The Dolby® Surround Sound Gateway-exclusive ACS-400 speaker system will 


make your multimedia applications come alive with true theater-like surround (|. Gateway Gamer's Pack | 
sound. 'Complete with two Altec ACS-400 satellites and ACS-250 subwoofer. | Includes Command & Conquer з Virtual Pool” Straight, The J an 
20 (upgrade from systems which include Altec ACS-40 speakers) Project 2°: Buried in Time? Terminal Velocity? Primal Rage, and a Gravis™ 


4X Three-CD Changer | GamePad ` $79 
Enhance the value and usefulness of your PC with a 4X three-CD changer. You'll Finance Pack | 
have access to three times the amount of information of a single CD-ROM drive. Includes Quicken Deluxe 5, Quicken? Financial Planner?" Quicken Е amy 
$40 (upgrade from systems with 6X CD-ROM drive) Lawyer", Quicken Parents Guide To Money™ and a coupon to receive TurboTax® 


| Deluxe upon release at no extra charge. 79 
Cethihuticatieks & Storage Starter Pack: the Sequel 
(Sold only with the purchase of a system) 


А new twist on our favorite software bundle! Includes Tuneland"; Cyberia; Rand 
G9 е 
TelePath® 28.8 Fax/Modem with TAD McNally TripMaker™ 70 Million Households Phone Book, Hometime® Weekend 
Internal fax/modem, 28,800bps modem, V.34, with 28,800bps fax capability. Home Projects, SimCity™ Consumer Survival Kit, and The 7th Guest™ $99 
Sends and receives data and faxes, and includes Telephone Answering Device 


Call and ask about our other value-priced software bundles! 
(TAD) for full voice mail capabilities. Includes trial memberships to Compu- 
Serve®, AOL and Prodigy® and more! $149 (TelePath 14.4 Fax/Modem $79) 


Colorado Memory System Jumbo 1400 TBU 

CMS Jumbo 1400 intemal tape backup unit with up to 1.36GB compressed 
(680MB native) storage capacity per tape. Comes with MS Windows and DOS® 
software, one tape and cable. 


PriffG4 T (Available to both existing and new Gateway customers) 
Epson? Stylus" Color IIs Ink Jet Printer 

Photo-quality printing in color and black-and-white. Easy-to-usé drivers are 
compatible with virtually all MS applications. $259 (plus $30 rebate) 


Epson Stylus Color II Ink Jet Printer 


Perfect for the small business or home office, providing vivid color and crisp 
black-and-white printing at 720dpi. Plus it's quiet and compact! $399 
Hewlett? Packard DeskJet 600C Inkjet Printer 

The HP 600C ColorSmart technology produces clear, vibrant color with 16.7 


million colors to choose from! Black 600dpi printing on plain paper or up to 
600 x 300dpi color printing. Includes 34 scalable typefaces. $259 


Hewlett Packard LaserJet 5L Printer 
Add a professional edge to your outputs with 600dpi and HP Resolution Enhance- 
ment technology. Fast laser printing at four pages per minute. 


Hewlett Packard Laser Jet 5P Printer 

Full-featured HP LaserJet printer for your business printing needs. Provides up to 
600dpi resolution at six pages per minute. 

All printers include parallel cable. Call for тоте printer options! 


Services & Support 
Gateway Gold™ Premium 
B Extended Three-Year On-Site Agreement 


Monitors (Sold only with the purchase of a system) 
Gateway Vivitron" Color Monitors 

Non-interlaced color monitor using Sony? Trinitron? tube technology, 
capable of 1280 х 1024 resolution. — 

Gateway Vivitron15 Color Monitor, .26 dot pitch (13.9” viewable) 
Upgrade from a CrystalScan?14 (13.4" viewable) to Vivitron15 $150 
Upgrade from a CrystalScan15 (13.9” viewable) to Vivitron15 $65 
Gateway Vivitron17 Color Monitor, .26 dot pitch (15,9” viewable) 
Upgrade from а CrystalScan15 (13.9” viewable) to Vivitron17 $355 
Upgrade from a Vivitron15 (13.9" viewable) to Vivitron17 $290 
(Upgrade prices good only at time of system purchase.) 


Netivorking (Sold only with the purchase of a system) 
3Com® Ethernet Adapters 

High-performance 16-bit Ethernet cards. 

16-bit Triple Media Card with BNC, AUI and RJ-45 connectors $99 


16-bit Card with only RJ-45 connector $79 
| W Priority 800 Number For Access To Technical Experts 
® 
SMC? ISA Ethernet Adapters $09 x E 


Ш 16-bit Triple Media Card with BNC, AUI and RJ-45 connectors $79 $129 upgrade within current on-site service agreement 


Ш 16-bit Card with only RI-45 connector $59 
que EL t 
Су САТЕИАҮ2000 | 


"You've got a friend in the business. "* 


Gateway accepts most major credit cards and 
C.O.D. terms, with net 30-day terms and leasing 


AY2000- 
Г d AN Ei n Ж ; зй 
ad ut 1 Options available to qualified commercial 


| NO PAYMENTS 3 
7 - ? customers. You can also apply for the Gateway S RN si 800-424-3 0 8 1 


2000 DuoLine™ MasterCard® card, isyued by Dial р, e Call the Gateway 2000 special component add-ons division at 800-846-2080 for our 
National Bank, Des Moines, Iowa. Program! ^ complete line of extras for Gateway customers. Sales hours: 7am-10pm Weekdays. 


Introducing IQ/ O рјесіѕ: 


The Only True Object-Based Query and Reporting Tool. 


You already know that object technology is revolutionizing 


application development. Now you can put the power of 
objects in the hands of every business user. 

A New Paradigm. With IQ/Objects, users create 
queries and reports with prefabricated building blocks 
called SmartObjects™ SmartObjects are intelligent. They 
communicate with each other. And they're reusable. Users 
simply assemble these SmartObjects to create a limitless 


array of sophisticated queries and reports. 


Simple and Sophisticated. IQ/Objects integrates and 
correlates information with unprecedented ease. With no 
more effort or expertise than it takes to use a word proces- 
sor, any user can...query data from heterogeneous data 
sources...combine charts, multidimensional cross-tabs, and 
{тее form layouts on a single page...use parent/child reports 
to pass results from one query object to another...make any 
query object conditional...add watermarks, bitmaps, even 


audio and video clips! 


IQ Software Corporation ' 770 446-8880. fax: 770^ 446-0321, email. salesttigse.com. World Wide Web: http’ www iqsc com. European Subsidiaries & Alfiliates: ИК 01962) 844777. France 01) 474-90304. ltaly-Dexia 
Italia (0391 6-517933. International Distributors: Australia :02)369- 1932. Mexico 5-5735-0098 (DF? 83-490-172 {Miy.! Singapore 227-7988. South Alnca DIN 421-4800, Spain 50-27-33. 1E. Taiwan 2-740-8(20 


See Query and Reporting 
In A Brilliant New Light. 


Usability and Scalability. А Microsoft Office look and feel 


makes [Q/Objects instantly usable. And, by combining 
1Q/Objects with IQ SmartServer for UNIX or NT, you get a 
highly scalable, three-tier architecture solution — ready for 
everything from workgroup decision support to enterprise- 
wide data warehouses. 

Contact us today for your FREE evaluation copy of (Objects. 
Compare its breakthrough technology against any other query 


and reporting tool. The difference is night and day. 


"A breakthrough technology for 
query and reporting tools. À must 
on every enterprises short list for 
data access solutions." 

Bob Moran 
Aberdeen Group 


"IQ Software has brought the 

power of objects to mainstream 
business intelligence." 

Jobn Rymer 

Patricia Seybold Group 


"We looked at them all. IQ/Objects 
is indeed the best." 
Mitch Kaufman 


Finova 


http:/www.iqsc.com 


For distributors in other countries, call 1Q Software's LIS. headquarters. © 1995 IQ Software Corporation. The IQ Software logo is a registered trademark and IQ, IQ/Objects 
and IQ SmartServer are trademarks of IQ Software Corporation. All rights reserved. АН other product names are trademarks or registered trademarks of their respective companies. 
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Highest performance PC X Server. 
Fully Xt 1R6 compliant and the 


Common Desktop Environment (CDE). 
Gives you the same look and feel across UNIX 
platforms as endorsed by SUN, НР IBM, 
Novell, DEC, SGI, TriTeal, and other vendors. 


Graphical Keyboard 
Xtrace Protocol Tracer. 
Captures X network protocol for 
greatly simplified troubleshooting 
and application debugging. 


remapping of keys and 
key sequences. 


Support for up to VT 320 Emulation. 
Including font resizing and 
scripting capabilities. 


Exceed Basic Scripting Language. 
For customizing applications and 
automating repetitive tasks. ~~ 


Unique Launch Pad and Virtual Desktop. T 
User-programmable menuing facility if 
with graphical interface simplifies at 
window management and 


application launching. 


Enhanced Xpress Serial Line Access. 
Takes advantage of modem 
compression capabilities. 


8 
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Unique full-featured X Development 
Kit. Lets you port, design and run X 
clients right on the PC. 


Even more powerful centralized 


Configurator. Enables simple 


Xceed 3 


fastest on the market today. 


NFS. New Hummingbird 
client for seamless sharing 
of network resources. 


RConfig and SConfig. 


network administration, 
configuration and 
installation facilities. 


Xsession Drag-and-Drop Multiple 
Program Starter. For concurrent 
startup of X, non-X, and 
Windows applications. 


E-Mail. Supports MIME standards 
for file attachments. 


News Reader. 
Provides simple access to 
USENET newsgroups. 


PPP and SLIP support. 
Provides IP over serial 
line connectivity. 


XIE support. 
Offers high performance 
image handling. 


Ex Also available in CD-ROM. 


"New Hummingbird VxD TCPAP stack, 
Р plus Microsofts ТСРЛР stack. 
Both support NFS and 
associated utilities. 


TN3270. Provides IBM 
terminal emulation. 


We Just Exceeded eAceed 


Introducing Exceed 5 — the leading PC X server with a new suite of internetworking tools. 


It wasn't easy. But Hummingbird just topped its own 

world standard PC X server, the one that outsells 
the closest competitor by more than three to one. We did it 
by giving Exceed 5 even higher performance. Plus an 
extensive new set of internetworking tools, And ended up 
with a package that goes even further to meet your 
connectivity needs. 

Exceed 5 still features everything you need for robust 

PC-to-UNIX integration, including an upgraded TCP/IP 


X Development programming tools. And now you also get 
numerous additional TCP/IP applications. Including the 
highest performance NFS client available today. And Exceed 
is the only family of PC X servers available for Windows, 
Windows NT, Windows 95, 05/2, and DOS. 

50 for the internetworking solution that keeps exceeding 
your expectations, turn to Exceed. It's the worlds leading 
PC X server and a whole lot more. For more information or 
the name of the reseller serving you, call (416) 496-2200 


or visit our web site at чүү ауайаһМе Гог \\їпйозз. 


stack, Exceed/Xpress dial-up connectivity, powerful network 
www.hummingbird.com Windows NT & Windows 95. 


administration facilities, and Hummingbirds exclusive 


COMMUNICATIONS LTD. 


1 Sparks Avenue, North York, Ontario, Canada M2H 2W1 Tel: (416) 496-2200 Fax: (416) 496-2207 • Offices in: Washington DC, Mountain View CA & Raleigh NC, USA « Geneva, Switzerland « Paris, France * Munich, Germany • Maidenhead, UK 
Exceed is a registered trademark of Hummingbird Communications Ltd. All other brand or product names are trademarks or registered trademarks of their respective companies. © 1995, Hummingbird Communications Lid. Applications included may vary depending on the PC platform. 
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Put the Space in Cyberspace 


UDO FLOHR 


he world isn’t flat, so why 
E should the World Wide Web 
be? The Virtual Reality Mark- 

up Language ( VRML) enables you to 
create and navigate through 3-D worlds 
on the Web. 

What's it good for? Try this: Imagine 
a travel agency's home page. Instead 
of a boring list of choices or photos of 
destinations, you find yourself in a 3-D 
scene—a virtual travel agency. While 
waiting for the "agent," you step up to 
a poster of a resort. А mouse-click takes 
you into the scene in the poster, com- 
plete with trees, mountains, and a coun- 
try club. Ordinary, flat Web pages will 
seem snore-inducing by comparison. 
In addition, the “no-interface” inter- 
face will appeal to the neophyte net 
surfer. 

VRML (it rhymes with thermal) is 
a specification for defining 3-D envi- 
ronments—worlds—on the Web. It 
aims to create a Web environment re- 
quiring no training, no metaphor, and 
no interface. In Mark Pesce's ground- 
breaking book VRML—Browsing and 
Building Cyberspace (New Riders Pub- 
lishing), Web creator Tim Berners-Lee 
reasons that navigating 3-D space is 
more natural than clicking through hy- 
perlinked text pages. You can explore 
virtual cities or museums and view 3-D 
representations of data. Like hot-linking 
through the Web, you can jump from 
one 3-D VRML world to another. 


L _ 


A Language of Space 

VRML’s designers (Pesce, Gavin Bell, and Tony Parisi) had 
three requirements for VRML 1.0: It had to be platform-inde- 
pendent, suited for low-bandwidth network connections, and ex- 
tensible. They sacrificed other features, including interactivity. 
You can see that virtual basketball and move around it, but you 
can't dribble it—not yet, anyway. 

They postponed interactivity to avoid a language war. People 
don't get excited about the syntax of a language for describing 
polygonal objects, says the VRML specification, but they do get 
excited about syntax for manipulating “real” objects. They know 
they can't avoid the issue of adding "real" language features to 


Create and explore 
3-D Web worlds 

with the Virtual Reality 
Markup Language 


VRML forever—arbitrary interactive be- 
havior is critical to VRML’s long-term suc- 
cess. Therefore, the plan is to include it in 
version 2.0. 

Although it's not an extension to the 
Hypertext Markup Language (HTML)— 
and HTML browsers cannot interpret it— 
VRML is similar to HTML in a few ways. 
Like HTML, VRML is a platform-independent, document-cen- 
tered ASCII language. Unlike HTML, it tells the computer how 
to create 3-D worlds. Developers construct complex objects— 
nodes in VRML parlance—from polygons and solids. However, 
VRML is more than geometry: You can specify light sources, the 
object materials, and effects such as fog. 

Besides polygons and 3-D items, a node can contain a JPEG 
image or even MIDI sound data. A VRML page can also include 
links (which are called anchors) to other VRML documents, 
HTML documents—whatever. A VRML object (or part of an 
object) can link to any other item on the Internet. All this infor- 
mation goes into an ASCII text file that typically has the exten- 
sion .wrl. When you point your VRML-enabled browser at a 
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PUT THE SPACE IN CYBERSPACE 
A World with a View 


Not all Virtual Reality Markup Language (VRML) viewers are the 
same, or even equivalent. Distinguishing features include the speed 
and quality of the rendering software that displays VRML worlds on 
different platforms. Here are some of the most notable viewers: 


e WebSpace. Not surprisingly, Silicon Graphics, whose Open Inventor 
graphics library provided the basis for VRML, announced the first 
VRML browser, WebSpace. Template Graphics developed Web- 
Space, and it's available (http://webspace.sgi.com/) for multiple 
platforms, including Silicon Graphics' workstations and Windows NT. 


e WebFX. Paper Software's viewer for Windows is a helper application 
within popular World Wide Web browsers (including Quarterdeck's 
Mosaic and Netscape). According to Paper Software's president 
Michael McCue, the company's Web site (http://www.paperinc 
.com/worlds.html) registered 13,000 hits on the first day that 
WebFX became available. 


e WorldView. Intervista is a company that involves VRML originators 
Mark Pesce and Tony Parisi. Its WorldView viewer is compatible 
with all flavors of Windows. WorldView (http://www.intervista.com 
/worldview.html) uses RenderMorphics' RealityLab, which Microsoft 
acquired, for rendering. 


ө Fountain. Caligari's stand-alone browser (for Windows) supports 
both the Hypertext Markup Language (HTML) and VRML. It was a 


finalist in BYTE's Best of Comdex Awards. Fountain (http://www 
.caligari.com/ws/fount.htm!) can also build and edit worlds. 


e Whurlwind. For a while, there was a shortage of viewers for the Mac, 
but then came Whurlwind (http://www.info.apple.comqd3d/Panel 
/page1, 3. 1.html). Created by Bill Enright and John Louch, it requires 
Apple's QuickDraw 3D, which doesn't fly short of a Power Mac with 16 
MB of memory. 


e Voyager. Virtus (http://www.virtus.com/virtuspro.html), maker of the 
3-D modeling package WalkThrough Pro, created this Mac browser. It 
works without QuickDraw 3D. 


e VRweb. The Hyper-G team at the University of Graz (Austria), cooperating 
with the National Center for Supercomputing Applications (NCSA) and 
the University of Minnesota, has developed VRweb, a VRML viewer for 
Unix and the three Windows platforms. 


e Internet Explorer. At press time, Microsoft was offering a beta VRML add- 
in for its browser at http://www.microsoft.com/windows/ie/ie.htm. 


To find information on VRML browsers, builders, tools, documentation, 
and sample VRML worlds, check out San Diego Supercomputer Center's 
VRML Repository at http://www.sdsc.edu/vrml. 


A VRML programming library, with source code for virtual-reality ren- 
dering tools, is freely available in the public domain at http://www 
.eit.com/vrml/qv.html). 


VRML page, you enter the world that's 
described by the file. 


As the World Downloads 

VRML operates within the basic Web 
browser-server paradigm. Servers inter- 
pret browser requests and, with any luck, 
return the requested document, preceded 
by the document’s tag, or Multipurpose 
Internet Mail Extensions (MIME) type. 
The MIME type for VRML documents is 
x-world/x-vrml. You can view them with 
a VRML viewer and a browser configured 
to use that viewer. It's simple. 

On the server side, you may distribute a 
VRML world across several servers. Part 
of a scene may come from one place, and 
links may connect to a different server at a 
different location. VRML files use a nested- 
object representation, sending the overall 
picture information first and the details 
later. In practice, this means scenes and 
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ParaGraph International’s Virtual Home Space 
Builder lets you build, view, and navigate 3-D 
scenes in VRML. 
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objects first display as a rectangle (the 
bounding box) and the detail increases as 
more information arrives. Consequently, 


frames, and artifacts (e.g., jagged edges). 
Developers can use a few VRML fea- 
tures to lessen these performance horrors. 


you can start navigating with 
your VRML viewer while not- 
yet-visible details and objects 
load. This makes VRML more 
bearable on slow connections 
and machines. 

The viewer’s navigation in- 
terface typically includes di- 
rectional buttons or a joystick 
or handlebar. It can also use 
just mouse-clicks and drags. 
As the mouse pointer passes 
over a link (e.g., an elevator 
button in the scene), that ob- 
ject changes color. If you click 
on a link, a new document 
loads: another VRML world, 
an audio or video document, 
or a dull, old 2-D Web page. If 
the VRML viewer comes 
across a link to a non- VRML 
data type, it brings up a helper 
application. 


Hunger for World Power 

VRML is definitely not for the 
fainthearted CPU. Animated 
3-D scenes are heavy com- 
puting applications, even if 
you’re not fussy about photo- 
realistic rendering. If you have 
insufficient computing power, 
you should expect to see slug- 
gish navigation, stuttering 


continued 


World Processing 


You probably don’t want to plan on writing the Virtual Reality 
Markup Language (VRML]) in your text editor. Even though 
VRML's designers wanted to let nonprogrammers create their 
own virtual spaces quickly and painlessly, it’s not quite as 
simple to describe a 3-D scene as it is to describe a page in the 
Hypertext Markup Language (HTML). Fortunately, many ex- 
isting modeling and CAD tools now offer VRML export, and 
VRML-centered tools are arriving. Animation, texturing, and 
photo-realistic rendering are among the qualities that distin- 
guish VRML authoring tools from one another. Here are some 
of the top tools: 


@ Open Inventor (Silicon Graphics): This object-oriented 3-D 
toolkit for Silicon Graphics workstations provided the basis 
for much of VRML. Think of it as the original. 


@ Virtual Home Space Builder (ParaGraph International): Based on 
the Virtual Home Museum System for children, this Windows 
VRML modeler is less complex than others, but it's easy to 
use, inexpensive, and less demanding on the hardware. 


ө Genesis World Builder and G Web (Virtual Presence]: These 
tools are used for building worlds and VRML publishing, 
respectively, for Windows and various Unix workstations. 


e WalkThrough Pro (Virtus): A high-end Mac and Windows 3-D 
scene designer with VRML export, WalkThrough Pro even 
supports stereo glasses. It creates stand-alone models to 
distribute with the freeware Virtus Player. 


ө StudioPro (Strata): A high-end modeling and rendering ap- 
plication, it provides output for both VRML and QuickTime 
VR. StudioPro makes full use of QuickDraw 3D and re- 
quires a Power Mac. 
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PUT THE SPACE IN CYBERSPACE 


For example, VRML’s point of view is a 
camera. Normally, as you navigate through 
a VRML scene, you move the camera 
around—which is a compute- and band- 
width-intensive process. So, often a 
world's creator will define vista points— 
predefined viewpoints that you can jump to 
directly—to speed motion to important 
points of view. 

Another trick is to vary the level of de- 
tail. If you're far away from an object, you 
don't need the same level of detail as you 
would if you're close to it. The VRML 
definition cleverly uses this opportunity 
for optimization by employing a nested 
format for objects. The level of detail 
(LOD) feature switches between different 
representations of an object automatically, 
from low to high detail, depending on how 
close the object is. 

Even with these tricks, it makes sense 
that Silicon Graphics is big on VRML: 
Virtual reality and 3-D rendering still work 
best on high-end graphics workstations. 
For the rest of us, a 100-MHz Pentium 
machine with 32 MB of memory and Win- 
dows acceleration hardware or a Power 
Mac will do. 

Ample bandwidth is a necessity. Even 
though VRML describes 3-D objects effi- 
ciently, a complex scene has many poly- 
gons, and textures require much data. 
Some experts suggest that ISDN is the 
minimum to explore the 3-D Web seri- 
ously. Unless you enjoy watching virtual 
grass grow, a 28.8-Kbps modem is the 
minimum. 


Worlds to Come 

Future VRML objects will know about 
physics, for animation and user interac- 
tion. You will be able to rearrange the fur- 
niture or bounce a ball. Apparently, VRML 
developers are contemplating using Sun 


Caligari Corp. Silicon Graphics, Inc. 
Mountain View, CA Mountain View, CA 
(800) 351-7620 (800) 800-7441 
(415) 390-9600 (415) 960-1980 


fax: (415) 390-9755 
http://www.caligari.com 


fax: (415) 961-0595 
http:/ /www.sgi.com 
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| San Francisco, CA St. George, UT 
| (415) 648-2749 (800) 869-6855 
| | (801) 628-5218 
Аттар fax: (801) 628-9756 
(914) 679-2440 http://www.strata3d.com 
fax; (914) 679-4123 Virtual Presence, Ltd. 
J| ParaGraph International ere, 2922 
Campbell, СА : 
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] fax: (408) 374-5466 Virtus Corp. 
lE httip://www.us.paragraph Сагу, NC 
.com (800) 847-8871 
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Exploring the Worlds 


sofa, virtual magazines (that tap into existing 
IUMA World Wide Web pages), and a virtual 
CD player to play music. 


With your hardware and software in order, it's 
time to explore the brave new worlds of the Vir- 
tual Reality Markup Language (VRML). As is 
usual on the Internet, there's a tremendous 
variety of material. Here are some of the most 
interesting sites: 


e http://bug.village.virginia.edu 


Filmmaker David Blair, with artists and virtu- 
al-reality gurus, is turning his movie WAX: or 
the Discovery of Television Among the Bees 


into a 9000-virtua-room 3-0 experience, with 


soundtrack in English, Japanese, French, or 


German. 


€ http:/ /www.addict.com/ATN 
/Sonic, Lodge/register.html 


The Internet Underground Music Archive (ШМА), 
a popular site to download off-mainstream 
tunes, is now working with Mark Pesce. It con- 
tains a Sonic Lodge living room with a virtual 


Microsystems' Java programming lan- 
guage, which downloads small ap- 
plets, to execute functions. Future 
VRML will also support video and | 
sound data streams, both ambient and 
tied to specific objects, 

After all that comes user-user in- 
teraction. Researchers at the German 
National Research Center for Infor- 
mation Technology are developing a 
multiuser extension to VRML. It will 
control how and when users appear 
to others in a virtual environment. 

IBM is also getting involved, al- 
though it's been vague in its state- 
ments. In August 1995, IBM an- 
nounced a VRML extension called 
VRML+. According to IBM multi- 
media director Willie Chiu, it will 
make “а lot more services available." 
So far, the impact of IBM’s initiative 
has not been apparent. 


Where To? 

It's not as if VRML viewers are going 
to replace existing HTML-based Web 
browsers. HTML will remain the stan- 
dard for text pages with hyperlinked 
graphics and text. Is it true then that 
VRML brings us the Web without the in- 
terface? Not exactly. Walking or flying 
through a scene might be more natural 
than scrolling through a Web page, but 
you still have to learn how. Also, authoring 
tools are complex to use. 

So what is it good for? As a new me- 
dium within a new medium, it's difficult to 
predict. Initially, Web sites will probably 
use it as they use RealAudio and Shock- 
Wave-—for extra glitz. But it can do far 
more. Already, architecture and industrial- 


e http://www.hyperion.com/planet9 
/vrsoma.htm 
Virtual SoMa links the Web pages of busi- 
nesses in the South of Market neighborhood of 
San Francisco in a 3-D street scene. 


ө gopher://boombox.micro.umn.edu:70 
/A1/gopher/Macintosh-TurboGopher 
The University of Minneapolis gopher team of- 
fers TurboGopher VR, a client application that 
shows "Gopherspace" as virtual buildings rep- 
a resenting files and directories, and advertis- 
ing their content on billboards. 


e http:/ /www.sgl.com/products 
/webforce/stock1.wrl | 
A Web-server script can generate VRML im- 
ages on the fly. For example, Clay Graham of 
Silicon Graphics has a script to display the 
company's current stock price as a financial 
thermometer. 


This code 

provides a 

test for level 

of detail (LOD) for a very 

strange, imaginary object. 

From far away, it looks like a cone (LODCONE.PCX). 
From the middle distance, it looks like a bumpy sphere 
(LODSPHER.PCX). From close up, it looks like a cube 
(LODCUBE.PCX). 


VRML Sample Code 


#VRML V1.0 ascii 
# test file for LOD (level of detail) 


Material { diffuseColor 01 0 } 
LOD { 
center 0 0 0 il center of children 
range [ 5, 10 ] # increasing ranges 
# for n ranges there should be n*1 children 
# too few children: use last one 
# too many children: ignored 

Cube { } # for [0, 3) 

Sphere { } {Ог (3, 5) 

Cone { } # for (5, inf) 
# Cylinder 1 | 
] 


design firms are using VRML to construct 
static models to display to customers and 
the general public. Some companies are 
experimenting with using 3-D effects to 
aid in navigation around their Web sites. 
And it won't be long before we see sites 
using moving 3-D representations of dy- 
namic data. Ш 


Udo Flohr is a BYTE contributing editor 
based in Hannover, Germany. To reach him 
on the Internet, send E-mail to flohr @ dfn.de. 


Opening PBX Doors 


SALVATORE SALAMONE 


now. If I lose you, I'll call you right 
back." An excuse to hang up on 
you? Or is setting up a conference call 
really that confusing? Probably the lat- 
ter, considering that a typical office 
phone has a few dozen features and 
maybe 20 keys. You might complain 
about computer user interfaces, but 
nothing tops a telephone. Imagine if 
your banker said, “I’m going to try to 
withdraw the money for you now, but I 
may just stop halfway through and 
leave you standing there." 
Conference calls may seem like 
small potatoes, but they're part of the 
larger issue of getting PBXes to talk to 
computers. There is hope. We're start- 
ing to see the first of many data-friend- 
ly PBXes. Major players in the PBX 
market, including AT&T, Fujitsu, Mi- 
tel, NEC, Nortel (formerly known as 
Northern Telecom), and Siemens 
ROLM, are offering better connectivi- 
ty between the PBX and the LAN. 
They're also opening up the architec- 
ture of the PBX so it's easier to tap a 
PBX's functions and services. And 
they're making the PBX a better net- 
Work citizen by adding support for tra- 
ditional data network management. 


Ё going to conference-in Bob 


How It Works 

Before you start plugging cards into 
your server and installing software on 
your PBX, you should probably know 
what's going on in there. A PBX is easy 
to understand, at least from a high level: it's a switch. It has a bus 
into which you plug cards that provide various functions, such as 
ISDN and Switched 56 service, or for plugging telephones (or oth- 
er devices) into the outside world. 

These devices, which all have their own unique addresses, set 
up virtual circuits with other devices. When you pick up your 
telephone and dial an internal extension, the PBX basically hands 
your phone's address to a memory location that's reserved by 
the other extension's telephone, and vice versa, then sends a ring 
signal to the other phone. Easy enough. The switch part of the 
PBX keeps track of all the exchanged memory locations and 
routes signals to the appropriate ones. А central processor and a 


Once the mainframes 
of telephony, PBXes 

are making their way 
onto PC networks 


real-time operating system control the switch. 

Recently, PBX vendors have added the ca- 
pability to handle data directly from PCs and 
LANs. There are two approaches to handling 
data traffic in a PBX. One is to dedicate PBX 
channels to data traffic and circuit-switch that 
traffic; basically, the PBX handles voice and 
data the same way (see the figure “Dialing for 
Data" on page 64NA 2). The other approach is to switch voice 
traffic through the PBX but use LAN-based packet switching 
for the data, essentially creating a hybrid PBX/LAN hub (see 
the figure “Bringing It Together" on page 64NA 2). 

Today it makes sense that you could run data and voice over a 
PBX. It's just a digital signal, after all. PBX vendors even creat- 
ed digital PBXes that could handle both voice and data as many 
as 10 years ago. But it's not that simple. The problem lies in the 
PBX's closed architecture. 

The first PBXes had closed hardware and software architectures 
that were tightly integrated. Hardware was usually proprietary— 
the processors were often designed specifically for a vendor's 
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PBX. Since the hardware was pro- 
prietary, so was the OS. And since 
the OS was proprietary, all the ap- 
plications were, too. Consequently, 
PBX functions like call process- 
ing were closely tied to a specific 
PBX model (or, if you were lucky, 
to a PBX family). With all this pro- 
prietary design, software vendors 
were a little concerned about de- 
veloping for a PBX that would be- 
come extinct. Consequently, they 
didn't develop the software that 
would have facilitated the joining 
of PBX and computer or network. 

Today, most vendors build their 
PBXes around commonly avail- 
able processors running common 
operating systems (typically Unix) 
and use common programming 
languages (C and С++). Modular 
architectures have replaced mono- 
lithic, and all functional aspects, 
such as systems management, applications, 
and applications management, are decou- 
pled from each other (see "Building Blocks 
Stack Up” on page 64NA 6). 

This architectural change makes it much 
easier to develop, troubleshoot, and add 
new applications to a PBX. Granted, you 
probably won't go off and develop a quick 
telephony app, but you're no longer stuck 
waiting for the PBX vendor to modify its 
software for a new service or function. 
You can now choose from many telephone 
VARs and systems integrators to write ap- 
plications for you. 

The modular software approach also 
makes it easier to take advantage of new 
telecommunication services, such as wire- 
less networks, as they become available. A 
PBX manufacturer would have to provide 
only wireless network interfaces and wire- 
less call-management software in order 
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PC adapter card data module 


Data modules connect stand-alone PCs and LANs 
to PBXes where data traffic is carried over dedicated 
circuit-switched channels. 


for you to connect to a wireless service. 

Additionally, the modular approach de- 
couples the call-processing functions of a 
PBX from the actual switching fabric. That 
means the same administrative and man- 
agement functions can be applied to dif- 
ferent switch fabrics, In essence, you can 
upgrade a PBX's switching fabric to a new 
technology, such as asynchronous trans- 
fer mode (ATM), without having to redo 
all the software. 


PBX Glasnost 

Thanks to open hardware and software ar- 
chitectures, PBX vendors can now offer 
more features and newer WAN services 
faster than they could in the past. Sudden- 
ly, PBXes look pretty attractive to data 
networking folks. And additional modifi- 
cations will enhance the PBX's status as a 
data network element. 


PBX with LAN hub 
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Some hybrid PBXes include an integrated LAN hub 
that allows data ta be packet-switched (at higher 
speeds) while voice traffic is circuit-switched. 
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Telephone with 
built-in Gate module ;: 


Stand-alone 
data module 


For example, it's now easier to connect 
a PC ora LAN to a PBX. Older PBXes 
have low-speed, proprietary connections 
between the PBX and any data device—64 
Kbps was typical. 

Much has changed. PBX vendors have 
added higher-speed data interfaces and 
embraced standard approaches to connect 
the networking environment with the PBX. 
These approaches include TCP/IP con- 
nections and support for new APIs. 


A Uniform Language 

Probably the most important development 
in the last two years is the near universal 
support by PBX vendors of two program- 
ming interfaces: AT&T and Novell’s Tele- 
phony Services API (TSAPI) and Intel and 
Microsoft's Telephone API (TAPT). These 
two APIs provide standard ways for PCs to 
give PBXes orders and receive informa- 
tion back. Historically, integrating com- 
puters and PBXes was expensive—it was 
something you did with several hundred- 
thousand dollars’ worth of hardware and 
software. Today you can buy VBXes and 
OLE Controls that you can plug into any 
Visual Basic application. You can gener- 
ate a telephony-enabled application for 
about a hundred dollars, and ready-to-roll 
applications would cost you only a few 
hundred dollars per seat. 

TSAPI creates a logical connection over 
aLAN between the computer and the tele- 
phone on a person's desk (see "Logical 
Links” on page 64NA 8). It defines the 
function calls the client and server appli- 
cations use to manage and execute tele- 
phony services. This has been possible for 
a while, but older systems used a physi- 
cal connection between the computer and 
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resolutions, wide bandwidth and built-in 
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If you've always wanted a top performing monitor, now is the time. 


on-screen display control. Both models also 
include Nanao's innovative 256 (16 x 16) grid 
Digital Convergence, a new technology that 
eliminates convergence errors to produce a 
precise screen image. Both models now ship 
with ScreenManager™ Pro software? a mouse- 
driven collection of powerful image controls 
that allow you to set up your display with 
point-and-click ease. Spec for spec = and 
feature for feature - the F2:21 and FX2-21 
are setting new industry standards. Isn't it 
time to get the high quality 21" monitor you've 
always wanted? The F2:21 and FX2°21 are 
available now from Nanao. 


CALL OUR FLEXFAx Fax ON DEMAND 1-800-416-FLEX 


"Expires 12/31/95 while supplies last. **3 year on Р & Land CRT. Superior In Every Detail is a registered trademark of Nanao Corporation, АЙ product names are trademarks of their respective companies. ©1995 Nanao USA Corporation, 
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You go swimming only minutes 
after eating. 


You walk under ladders. 


You use a butter knife to remove 
toast from the toaster. 


Then you go and test your 
client/server design at an IBM | 
` Open Systems Center. le 


90 much for your daredevil image. 


Even those who live оп the edge know they shouldnt take chances when designing a client/server 
system for their business. With so much to be gained, you have to be sure that everything goes just right. 
Think of an IBM Open Systems Center (actually, there are 42 of them around the world) as a 

proving ground for client/server applications. Here, no stone is left unturned. 

For starters, skilled consultants will help 
you design and test your system before you 
build it. From developing proof-of-concept 
prototypes to integrating new technologies to 
anticipating long-term performance, they'll 
help make sure the system you design today is 
flexible enough to meet your needs tomorrow. 

Does your current system use hardware 
and software from a variety of vendors? At 
an IBM Open Systems Center you'll find a 
wealth of experience in designing multivendor 
environments. And, just as important, a 
willingness to look for solutions wherever they 
might exist. So you can design a system that 
lives up to everyones expectations. 

Of course, you'll also find the skills you 
need to better evaluate technology alternatives, 
explore interoperability options, address 


security concerns, even 


Can your 

computer | identify ways to expand 
company 

do this? your system down the road. 


All to make sure your investment remains 
secure and your system intact. 

To find out how your company can 
realize the rewards of client/server, call us at 
1 800 IBM-3333, ext. JA005. Or visit us on the 
Net at http://www.csc.ibm.com 


And please, be careful out there. 


MÎ 
ә 


Solutions for a small planet” 


OPENING PBX DOORS 


the telephone—a computer with an adapter 
card that incorporates a jack for a phone 
handset, for example. 

A common use of TSAPI is automatic 
call distribution (ACD), where a call can be 
routed based on the time of day, day of 
the week, information the caller enters in 
an interactive voice response system, or 
the caller’s telephone number. Most ACD 
systems link calls to data that they make 
available on someone’s PC. For example, 
in a bank’s customer-service department, 
the ACD system would display the caller’s 
account information on the PC screen as 
the bank employee picked up the phone. 

To achieve such integration requires 
that the PBX and the LAN server (to which 
the PCs are connected) work closely to- 
gether. The PBX must support the Net- 
Ware Telephone Services (NTS). Most 
major PBXes, such as those from AT&T, 
Fujitsu, Mitel, and NEC, do. 

TSAPI also requires several software 
components on the server. Specifically, a 
NetWare file server must run a set of Net- 
Ware loadable modules (NLMs) that es- 
tablish and maintain the logical connec- 
tion between each phone and desktop 
computer. These NLMs include Novell’s 
TServer, a PBX driver, and a PBX link 
driver. TServer is the TSAPI NLM. It de- 
fines how a PBX and a computer commu- 
nicate. It’s through this interface that a 
client sends requests to a PBX to do things 
like dial a telephone number. 

The PBX driver takes client requests 
and translates them into the proprietary 
command language the PBX understands. 
It then passes the instructions to the PBX 
through the PBX link driver, which simply 
passes the commands across the link con- 
necting the PBX and the server. The PBX 
vendor supplies these two drivers. 

When you put it all together, it works 
like this: The client sends its requests for 
telephony services over the LAN to the 
TServer NLM using the SPX protocol. 
The TServer NLM talks to the PBX driv- 
er, which routes the TSAPI request to the 
PBX via the link driver. When the PBX 
receives a request, it carries out the action. 

In the case of the customer-service de- 
partment, for example, a TSAPI-enabled 
ACD application would direct an incoming 
call to the appropriate associate, ring that 
person’s phone, and pop the caller’s ac- 
count information up on the associate’s 
computer screen. 

There are many third-party developers 
writing TSAPI-enabled applications. Call- 
Ware Technologies, for instance, offers 
several telephony NLMs that provide fea- 
tures such as voice mail, auto attendant, 
and audiotext (which allows a user to 
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record frequently requested information). 
One NLM, VoiceView, allows users to 
manage all their voice messages through a 
simple PC-based graphical interface. 

Another CallWare NLM supports Net- 
Ware Directory Services. It lets a network 
manager administer both the data network 
and the CallWare voice-messaging sys- 
tem from one point. For example, from a 
single NDS user object, an administrator 
can set access rights to all network files, 
enable Call Ware to notify your pager when 
you receive voice mail, and add or change 
CallWare voice-mailbox assignments. 

Applied Voice Technology offers a 
TSAPI-enabled interactive voice-response 
product called CallXpress3 Automated 
Agent. The system can use either caller 
ID or automatic number identification 
(ANI) to direct a call to a customer-ser- 
vice associate or order-entry agent. If caller 
ID or ANI are not available, Call-Xpress 
enables you to write automated agent 
scripts to ask the caller who they are and 
why they are calling. Regardless of the 
way it identifies a caller, CallXpress routes 
the call to an appropriate person and brings 
up the caller’s files on that person’s com- 
puter screen. 

Aurora Systems offers TSAPI-based 
middleware tools to endow any Windows 
application, such as a database manage- 
ment or contact management program, 
with telephony capabilities. The tools let 
you route incoming calls based on caller ID 
or ANI and open an application screen dis- 


Building Blocks Add Up 


| : Call-center 


playing the calling customer’s informa- 
tion. Users could transfer the call to an- 
other person, who would receive the cus- 
tomer's records along with the call. For 
outgoing calls, Aurora's software enables 
a user to access any telephone function 
with the computer's keyboard instead; for 
example, a user could set up conference 
calls by clicking on names in a database. 


The TAPI Alternative 
PBX vendors and developers of computer 
telephony integration (СТІ) applications 
are also considering ТАРТ. TAPI’s strength 
is its tight integration with Windows. A 
user can dial, forward, and transfer calls 
from any TAPI-enabled application. And 
any off-the-shelf application running on a 
Windows PC can access ТАРТ services. 
That means, for example, you can place 
calls from your existing customer data- 
base by double-clicking on a customer's 
phone number displayed on your screen. 

Last year, many leading PBX vendors, 
such as Mitel, NEC, and Nortel, announced 
they'd support TAPI in their PBXes. How- 
ever, unlike the case with TSAPI, most of 
the TAPI activity by third-party develop- 
ers has focused on desktop applications 
and not on LAN-based TAPI-enabled ap- 
plications. The reason is simple: The serv- 
er part of TAPI is not available. (Sources 
at Microsoft tell us it should be by the time 
this issue is out.) 

Last March, Microsoft announced it 
would port TAPI to Windows NT. And 
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OPENING PBX DOORS 


last fall, Microsoft said it 
would give vendors the nec- 
essary code to develop TAPI 
drivers. Such drivers, like the 
TSAPI drivers, would trans- | 
late the TAPI commands and 
requests for services into the 
proprietary command lan- 
guage of each PBX vendor's 
switching system. | 
The anticipation of TAPI- 
enabled servers and PB Xes 
has primed the CTI applica- 
tion pump. At last fall's 
Comdex, several vendors | 
showed or announced LAN- | 
based CTI applications built | 
around TAPI. Nortel demon- 
strated its TAPI toolkit that of- 
fers many call-processing and 
routing utilities from which 
you can build LAN CTI ap- 
plications. Dialogic late last 
year introduced a TAPI-based 
version of its CT-Connect 
Software, which hooks a PBX 
to a LAN, providing applica- 
tions with call-status information. 


Faster Links 
TSAPI and TAPI help open the software 
that talks toa PBX. PBX vendors are also 
adding support for standard interfaces, 
such as ISDN and Ethernet, to address the 
physical openness, and they’re adding open 
network protocols to get PBXes talking to 
LANs. About two years ago, InteCom of- 
fered TCP/IP connectivity for its PBXes. 
Last year, AT&T and Mitel did, too. 
Having TCP/IP is great, but enterprise 
network managers are not likely to add 
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any device to their networks that doesn't 
appear on their management consoles. Eas- 
ily done: Vendors are making PBXes so 
they can be managed by SNMP. PBXes 
have always had extensive diagnostic and 
management systems, but they've been 
proprietary: All the information about the 
system and call status has not been acces- 
sible from your standard network man- 
agement platforms, such as HP OpenView 
or SunNet Manager. 

SNMP changes that. AT&T's OneVi- 
sion Definity Fault Management system, 
for example, employs SNMP to pass PBX 
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status information to a net- 
| work administrator. The sys- 
tem uses hardware and a 
software proxy agent to con- 
vert Definity's proprietary 
| management data protocol 
ЕЕ into SNMP Management In- 
formation Base II (MIB IT) 
data that is accessible 
through HP OpenView. 


| Bright Future 

| The efforts by PBX vendors 

| in the last two years to make 
their products more data- 
friendly are starting to show 
results. We're seeing the first 
wave of standards-based CTI 


Novell's telephony - applications and a tighter in- 
services architecture | tegration between LANs and 
includes client libraries | voice networks. The PBX is 
and server NiMs that | now a communications serv- 
; create a logical HIK | erin a LAN environment. 

betyer UID cee pane аин Some PBX vendors are 

ТАРІ library on each client the personal computer . майн 
- — en a user's desk. adding server functions to 


their products. Basically, 
they're taking a processor in 
the PBX and running NT or NetWare on it. 
PBX features, such as call-forwarding, be- 
come available to data applications. With 
the tight integration of PBX services and 
network operating systems, standard tele- 
com functions can more easily be made 
available to LAN applications. 

But the real buzz has to do with the fu- 
ture of the PBX. ATM is a key part of 
most PBX vendor's strategy. By opening 
up the architecture of their PBXes, many 
vendors are poised to move quickly. In the 
process of modularizing software and hard- 
ware within PBXes, many vendors de- 
coupled the switching functions from 
all other functions. That means today's 
circuit-switched PBX could, in theory, 
easily be modified by swapping in an 
ATM switching matrix. Of course, 
there's call-processing software that 
needs to be developed, but the point 
is this: Vendors do not have to start 
from ground zero. 

Once ATM-based PBXes start to 
appear later this year or early next, it 
will be hard to tell the difference be- 
tween a PBX and a switching hub. 
That's when the voice and data worlds 
will truly become one. 

In the meantime, remember: Press 
the Conference button, then dial the 
new person's number, then press Con- 
ference again. B 


Salvatore Salamone is a BYTE editor 
based in New York City. You can reach 
him at ssalamone@ bix.com. 
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ultimedia, long a star of the entertainment in- 
dustry, is now auditioning as a supporting ac- 
tor in the corporate world. Many companies 
see it as a way to increase revenues by deliv- 
ering stronger messages about goods and services. Or they look 
to it to cut their training costs with interactive computer-based 
training programs. 

The process of developing a multimedia application falls into 
five basic stages. The first is program design: The team discuss- 
es exactly what the application is going to do and what the user 
interface will look like. The second is storyboarding, in which you 
create a blueprint of the application. Third comes script devel- 
opment, in which writers create the words that a narrator will 
speak or that will appear on the screen. Fourth is production, 
when artists, directors, and actors take the storyboard and fill in 
its blanks, creating backgrounds and scenes. Finally comes au- 
thoring, when programmers put everything together. 

Robert A. DelRossi explores the subject of multimedia au- 
thoring in “Learn the Lingo.” In Salvatore Salamone's “What’s 
the Story?," we look at the second stage, storyboarding, and 
some of the methods and tools you can use to ensure things run 
smoothly. In *Multimedia over the Network," Nathan J. Muller 
examines what it takes to run multimedia applications over ex- 
isting networks and what networks you should be thinking about 
for your multimedia future. 


Is It Worth И? 
If you see multimedia development as a cost center, you may be 
right. The major issue isn't usually programmers; rather, it's the 
cost of licensing different forms of media to incorporate into 
presentations. 

Companies seeking to add music and video clips to a multi- 
media presentation find that print, music, and film industries 
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From storyboard to development 
tools to network delivery, here’s 
what you should know about 
multimedia development 


have vastly different ideas about selling the rights to their prop- 
erty. For example, there’s no going price for a 1970s Top 10 
song. The most common solution is extensive negotiation. 

If you don’t want to spend the time or effort in such negotia- 
tions, there’s a solution: licensing-rights clearinghouses. One of 
the first firms to offer licensing services specifically for multi- 
media material is Total Clearance (Mill Valley, CA), a company 
with expertise garnered from the entertainment industry. 

With the right contacts and experience, you might even be 
able to leverage your well-developed multimedia group into a 
profit center. That’s what happened to the World Tutor Group 
(WTG), the multimedia training division of the AMR Training 
Group, itself a part of AMR, which operates American Airlines 
and the Sabre airline-reservation system. About six years ago, 
WTG tumed to computer-based training and has since spun its tal- 
ents into a service organization used by outside clients. Ш 

—Salvatore Salamone, News Editor 


What's the Story? Multimedia over Learn the Lingo 
Storyboarding: Getting the Network Applications development 
from a concept to the Isochronous Ethernet, tools bring life to 

final program .......... G7 PACE, ATM, or all of corporate presentations 


and training ............ 85 


the above? ............ 73 


MARCH 1996 BYTE 65 


a 


Windows’ 3. Ix Windows’ 95 


a 


Imagine a program that combines the power and flexibility of vector and 
bitrhap illustration software in one ultra-fast and easy-to-use package. 
CorelXARA offers a whole world of creative possibilities for the beginner 
and professional artist alike. The perfect complement to CorelDRAW”, 


Incredible Value! Corel VENTURA" and all other DTP and graphics software, CorelXARA is the 


e 10,000 + clipart images 


` Fast, Easy and Amazing ` 


Windows: NT 


® 
| A EO 
2%) 
; 


Features: 

€ Anti-aliasing for Internet 
graphics 

è Interactive graduated 
transparency 

ө Stepless graduated fills for 
photo-realistic images 

© Change colors of artwork in 

one easy step 


e 500+ photos ideal solution for all your Internet and on-screen presentation graphics. e 32-bit speed and performance 
| è Drag-and-drop ease of use 
€ 500 TrueType and Type 1 fonts . 
e 250 textures 
r сә 
c 
| :CT WARE : 
Enter the Corel $3,000,000 World Design Contest HARDWARE & SOFTWARE SHIPPED ANYWHERE yp ana i 
and win! (September '95 to July '96) A» ———— — EN UIMTTETTTTTmTS 
To receive a faxed copy of the rules and an entry form please ] -800-590-9 2 / 5 of Microsoft Corporalion Call now far Tamen literature! 
call: 1-613-728-0826 ext. 3080. Document # 1125. ' irec in the United States 1-613-728-0826 cxt. 3020 
To leave a message please Call: 1-613-728-0826 ext. 81609. http://www. rectware.com and/or other countries, Document # 1*14 


*USS plus appticable taxes. 
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Storyboarding speeds development by organizing everything from concept to finished product 
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™very multimedia project is like a 
bess miniature United Nations summit. 
You have artists, actors, writers, directors, 
producers, and programmers. They all 
speak their own languages and have their 
own priorities. And somehow you need to 
get them all working together. 

Take a hint from the motion picture in- 
dustry: use a storyboard. Artists sketch 
every scene of a movie, and the director, 
costume designers, set designers, and cin- 
ematographer use the storyboards to set 
camera angles, figure out what costumes 
they need, design scenery, and make de- 
cisions about sound and lighting. 

But there's a difference between a mul- 
timedia application and a movie: linearity. 
Movies are linear—one scene flows into 
another, the same way, every time you 
play the movie. Multimedia apps are often 
nonlinear—users may choose the path they 
take through the application. You could 
storyboard with pencil and paper, but 
charting multiple paths through an appli- 
cation will probably result in paper glut. 

Multimedia developers use basically 
three types of tools to overcome paper's 
limitations: flow-charting and presenta- 
tion software, simple storyboarding soft- 
ware, and tools that combine storyboarding 
with CASE-like functions. 


Flowcharts and Presentations 

The very simplest solution is a flowchart- 
ing tool (such as the one in CorelDraw). A 
flowchart enables you to lay out process- 
es, decisions, and endpoints. The main 
problem is that there's no link between the 
flowchart and the content you're putting to- 
gether. The flowchart can represent what's 
going to happen, but not how it's going to 
look. Therefore, it's most useful for the 
project manager and the programmer who 
are trying to keep track of what the appli- 
cation is supposed to do when. By itself, a 
flowchart doesn't give an artist any sense 
of what graphics to create, nor does it give 
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the writers or actors any sense of what to do. 

You can solve some of these deficien- 
cies with multimedia presentation tools, 
which enable you to not only organize the 
flow of the application but to start creating 
the application's look and feel. For exam- 
ple, Adobe Persuasion lets you create re- 
lationships between multimedia objects 
by assigning them to different layers of a 
single presentation slide. With Persuasion, 
you bring text files, graphical elements 
(e.g., TIFFs or BMPs), audio tracks (e.g., 
MIDI files or WAV files), and animation 
clips (e.g., MPEG or AVI files) together in 
a single slide. The slide consists of views 
overlaid on each other. When you run the 
presentation, Persuasion fires up the vari- 
ous media players—a QuickTime viewer 
or a MIDI synthesizer, for instance—to 
play all these elements simultaneously. 

Once you have thumbnails of what the 
main screens in your application are to 
look like, you can organize the content. 
You can even run a simple demo of the 
application. But there are two basic issues 
with this approach. First, presentation tools 
are usually best at presenting, not story- 
boarding. Consequently, they use tem- 
plates and rules that work wonderfully for 
a presenter who drives the content, per- 
haps with occasional branches. А story- 
board you create in a presentation tool will 
probably look more like a presentation 
than a storyboard. Second, you have little 
control over the individual elements in a 
presentation. For example, you typically 
cannot adjust the volume of an audio clip 
from within the presentation application. 
You'll have to adjust these functions in 
the individual players or content-building 
programs themselves. 


Storyboard Software 

You can use flowcharts and presentation 
tools to develop your storyboard, but they 
aren't specifically designed for that. You 
should consider some of the new programs 
that vendors have developed specifically 
for multimedia storyboarding. 

“АП the storyboarding tools came out 
of linear thinking," says Paul Clatworthy, 
a partner at PowerProduction Software. 
“We developed StoryBoard Artist to han- 
dle a nonlinear format." StoryBoard Artist 
for the Mac uses clip art and stock char- 
acters that you place into a storyboard 
frame, then manipulate, for example, by 
rotating them to represent a certain camera 
angle. You set the flow of the application 
by linking each frame to its destination 
frames. "We designed a tool for directors 
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$ the Story? 


Two Views Are Better than One 


LA Design Flexibility 
„= 


[11 File 


Edit View Execute Help 


Main Menu 


g 


Quest Title Design 


The human brain controls both conscious behavior and most involuntary behavior 
(heartbeat and breathing, etc,). It has several parts, each with an associated function. 


Allen Commilvicaton's Quest software lets you toggle n views $0 you сап ces dE 


associations between various frames as well as all the elements in a particular frame. 


who can't draw," quips Clatworthy. 

StoryBoard Artist's stock-item con- 
struction methods are unique, but the idea 
of combining and flowing images togeth- 
er isn't. Programs such as Media Com- 
mander for Windows, HiJaak 95, and Im- 
age’N’Bits let you create thumbnails of 
each element and assign an appropriate la- 
bel to each thumbnail. 

These tools make it easier to track the 
different data types that go into a multi- 
media application. Additionally, they allow 
you to create storyboard frames by drag- 
ging and dropping the thumbnail into a 
frame. Such tools typically use OLE and 


let you create OLE links from the presen- 
tation program to the data associated with 
the thumbnails. In that way, you might 
link a button on the screen with the playing 
of a video stream. 


Tools for Authors 

More sophisticated tools blur the line be- 
tween storyboarding and development. 
Storyboarding with such programs often 
results directly in an application. These 
products are also authoring tools and typ- 
ically rely on an icon-based design lan- 
guage or a scripting language. For exam- 
ple, PowerProduction's Digital BoxOffice 
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STATISTICA" (automatically configures itself for Windows 3.1 or 
WINDOWS 95) = A complete data analysis system with thousands of on- 
screen customizable, presentation-quality graphs fully integrated with all pro- 
cedures т Comprehensive Windows" support, OLE (client and server), DDE, 
customizable Auto Task toolbars, pop-up menus € Multiple data-, results-, and 
graph-windows with data-grapb links ш The largest selection of statistics and 
graphs in a single system; comprehensive implementations of: Exploratory tech- 
niques with advanced brushing; multi-way tables with banners (presentation- 
quality reports); nonparametrics; distribution fitting; multiple regression; gen- 
eral nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; 
stepwise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; canonical correla- 
tion; item analysis/reliability; survival analysis; a large selection of time series 
modeling/forecasting techniques; structural equation modeling with Monte 
Carlo simulations; and much more ® On-line Electronic Manual with compre- 
hensive introductions to each procedure and examples ш Hypertext-based Stats 
Advisor expert system ш Workbooks with multiple 4ufoOper documents (e.g., 
graphs, reports) = Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard sup- 
port, DDE links, hot links to graphs, relational merge, data verification/clean- 
ing) ш Powerful STATISTICA BASIC language (professional developinent envi- 
ronment) with matrix operations, full graphics support, and interface to exter- 
nal programs (DLLs) = Batch command language and editable macros, flexible 
“turn-key” and automation options, custom-designed procedures can be added 
to floating Auto Task toolbars а All output displayed in Scrollsheets" (dynamic, 
customizable, presentation-quality tables with instant 2D, 3D, and multiple 
graphs) or word processor-style report editor (of unlimited capacity) that 
combines text and graphs ш Extremely large analysis designs (e.g., correlation 
matrices up to 32,000x32,000, unlimited ANOVA designs) = Megafile Manager 
with up to 32,000 variables (8 Mb) per record m Unlimited size of files; extend- 
ed (“quadruple”) precision; unmatched speed ™ Exchanges data and graphs 
with other applications via DDE, OLE, or an extensive selection of file 
import/export facilities (incl. ODBC access to virtually all data bases and main- 
frame files) Hundreds of types of graphs, incl. categorized multiple 2D and 
3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique multivariate 
(e.g, 4D) graphs ™ Facilities to custom-design new graph types and add them 
permanently to menus or toolbars * On-screen graph customization with 
advanced drawing tools (e.g., scrolling and editing of complex objects in 32x 
real zoom mode), compound (nested) OLE documents, Multiple-Graph 
AutoLayout Wizard, templates, special effects, icons, page layout control for 
slides and printouts; unmatched speed of graph redraw ® Interactive rotation, 
perspective and cross-sections of 3D displays # Large selection of tools for 
graphical exploration of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compressions, 
marked subsets е Price $995. 


Quick STATISTICA (for Windows) = А subset of STATISTICA; com- 
prehensive selection of basic statistics and the full analytic and presentation- 
quality graphics capabilities of STATISTICA ™ Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires STATIS- 
TICA or Quick STATISTICA for Windows) = The largest selection of industrial 
statistics in a single package; quality contro! charts (compatible with real-time 
data acquisition systems), process capability analysis, R&R, sampling plans, 
and an extremely comprehensive selection of experimental design (DOE) 
methods = Flexible tools to customize and automate all analyses and reports 
(incl. “turn-key” system options, and tools to add custom procedures) ™ Price 


$495. 
STATISTICA/Mac (for Macintosh) ® Price $695 (Quick - $395). 
Domestic sh/h $12 per product; 30-day money back guarantee. 


StatSoft 
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is a storyboard-to-code tool—CASE for 
producers and artists. BoxOffice enables 
you to create a storyboard, then use menus 
to make English-syntax scripts to link 
frames. When you're done storyboarding, 
you have a multimedia application. 

Allen Communication's Quest for Win- 
dows also has strong tools for developing 
individual frames and associating frames. 
For example, you can toggle between a 
view showing the relationship between 
frames and a view showing all the ele- 
ments of a particular frame. Quest is par- 
ticularly good for developing computer- 
based training (CBT) applications, 
especially when you couple it with the 
company's Designer' s Edge program. This 
$2995 package includes a comprehensive 
checklist that helps you analyze your pro- 
ject’s needs, identify your audience, de- 
velop an overview, assemble your in- 
structional elements, and put together your 
storyboard. Designer's Edge borders on 
CASE: As you work through the check- 
list, the program creates your app's struc- 
ture—all you need to do is add the content. 

Other high-end authoring-and-more pro- 
grams include Avid's editing tools within 
its Real Impact program and AimTech's 
CBT Express for Windows. One of Real 
Impact's key features is Dial-a-Quality, 
which changes the quality of images by 
balancing your distribution medium and 
system performance. It comes with a me- 
dia library. CBT Express is frame-based 
and template-driven, and it enables you to 
create training applications quickly by us- 
ing prefab backgrounds, buttons, and tem- 
plates for just about every common CBT 
task (e.g., glossaries and tests). CBT Ex- 
press has a big sibling called IconAuthor, 
which offers transition effects, sample ap- 
plications, and database integration. 

Database integration may seem an odd 
feature to add, but using a database as a 
central information repository can really 


Where to Find 
Adobe Systems 


(Persuasion) 
1585 Charleston Rd. 
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The Hierarchy of Storyboarding Tools 


| FUNCTION OF 


TYPE OF APPLICATION 


STORYBOARDING TOOL 


ADVANTAGES 


DISADVANTAGES THIS TOOL IS GOOD FOR 


Associates different Easy to use Limited control Simple multimedia 
multimedia elements over elements presentations 
in one frame 
Creates thumbnails Visual depiction A particular tool may Simple and interactive 
and helps organize of various elements support only a limited multimedia present- 
different multimedia setofdatatypesor ations; some simple 
data types formats interactive training 
programs 
Integrates with other Full control of Often requires high Interactive training 
tools including editing ^ content skill level to use programs 
and authoring programs 
ease development, es- | | i 
pecially when working Storyboarding Takes Time 
on large projects. Mi- | 
croMentor, a company 19% Storyboarding — , 20% Evaluating 
that develops instruc- соц Саи 
tional multimedia ap- 28% Authoring course 
plications, uses tools material 
like the ones we've 
discussed but some- 
times takes a different 
14% Other — . 
approach. Rather than | 19% oe {includes writing objectives, 


pulling the multimedia 
pieces together in the 
application, develop- 


Source: U.S. Department of Defense 


^ 6% Analyzing and outlining creating audience profile, 
course content 


drafting mission statement) 


Allen Communication 
(Designer's Edge, Quest) 
5225 Wiley Post Way 


ers, writers, and artists 

put them in a database, then write a Visu- 
al Basic application that pulls the files 
from the database. 

During design, you use the database's 
forms to enter descriptions of the kinds of 
information you're going to need as well as 
how it's linked together. Then you can just 
generate reports for the different members 
of the project —for example, artists get а 
list of the graphics they need to produce. 
The team members go off and generate 
the content they need, and that, too, goes 
into the database. Then the programmer has 
to write a program to put it all together. 


(800) 949-AVID 
(508) 640-6789 


Mountain View, CA 94039 
(800) 833-6687 
(415) 961-4400 


AimTech Corp. 

(CBT Express, IconAuthor) 
20 Trafalgar Sq., Suite 300 
Nashua, NH 03063 

(800) 289-2884 

(603) 883-0220 
http://www.aimtech.com 
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Lakeside Plaza Il, Suite 140 
Salt Lake City,UT 84116 
(800) 325-7850 

(BO1) 537-7800 

http: //www.alléncomm.com 


Avid Technology 
(Real Impact) 


Metropolitan Technology Park 


One Park West 
Tewksbury, MA 01876 


PowerProduction Software 
(Digital BoxOffice) 

1233 Hermosa Ave., 

Suite 302 

Hermosa Beach, CA 90254 
(310) 937-4411 


There are several reasons for creating 
an application this way. First, the database 
can generate reports tailored to each team 
member. Second, more programmers 
know Visual Basic than know scripting 
languages. Third, if you are creating a se- 
ries of similar products, you can build one 
database and easily update the application 
to pull out slightly different material. 


Looking for a Match 
You can still do storyboarding with pencil 
and paper, but a computer-based tool will 
make the job much easier. If you simply 
need a way to quickly pull together dif- 
ferent multimedia elements, a lower-end 
storyboarding tool might be all you need. 
If you have to keep track of many data 
files, a tool that provides thumbnails and a 
way to archive the elements would be a 
good bet. If you're working on an inter- 
active training presentation that requires 
handling lots of conditional branches and 
juggling many forms of multimedia data, 
a storyboarding tool that integrates tightly 
with the authoring software is essential. Ш 


Salvatore Salamone (ssalamone @ bix.com) 
is a BYTE news editor based in New York. 
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Each year, the illegal use of software 
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revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 
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HASP keys to 
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of software. 
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HASP's security, 
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MULTIMEDIA OVER THE NETWORK 


Isochronous Ethernet, PACE, ATM, or all of the above? 


NATHAN J. MULLER 


,istance learning. Video interactive 

collaboration. Distributed simula- 
tions. Computer telephony integration 
(CTI). Under the rubric of multimedia, ap- 
plications like these can propel us into a 
new way of working. 

But before we can realize the potential 
of multimedia, we first have to address a 
more mundane challenge: how to effec- 
tively deliver multimedia applications over 
LANs and WANS. 

Multimedia traffic has one distinguish- 
ing characteristic: It’s time-sensitive. Dif- 
ferent data types, especially voice, must 
arrive at their destination at the right time 
or the multimedia application loses its ef- 
fectiveness. For example, if the audio por- 
tion of a videoconference is out of sync 
with the video components, you get “dubs 
disease,” the illness that afflicts foreign 
actors when a producer decides to use dub- 
bing instead of subtitles. 

Vendors are addressing the problem of 
synchronization by assigning a quality of 
service (QoS) to a multimedia application. 
QoS identifies an application as time-sen- 
sitive and requiring priority over other, 
less time-sensitive ones. But where is the 
best place to handle QoS? The network 
(i.e., routers, hubs, and switches)? The 
OS? Or some combination of hardware 
and OS working together? 


Leveraging Today’s Infrastructure 

If you already have an Ethernet LAN, it’s 
impractical and expensive to replace it. 
Instead, you need an economical method of 
extending your network to accommodate 
multimedia applications. Enter isochro- 
nous Ethernet (aka IEEE 802.9a, ISLAN- 
16T, or isoEthernet). 

The premise behind isochronous Ether- 
net is that voice—not audio or video—is 
the critical component in multimedia com- 
munications. During a conversation, even 
the slightest delay creates a major disrup- 
tion. Echoes caused by delays can confuse 
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even the most articulate speakers. A split- 
second delay can disrupt a simple two- 
way conversation by causing one partici- 
pant to repeat a question, only to interrupt 
the other's answer. If you've ever expe- 
rienced a telephone conversation via a 
round-trip satellite link, you know the an- 
noyance of delay. 

Isochronous Ethernet adds multirate 
ISDN to standard Ethernet. The marriage 
of Ethernet and ISDN guarantees QoS for 
voice in networked multimedia applica- 
tions. In addition, isochronous Ethernet 
works with H.320, T.120, and MPEG 
videoconferencing, document conferenc- 
ing, and video-distribution standards. 

А network 15 isochronous when it oper- 
ates in real time, with time defined by the 
worldwide-standard 8-kHz clock used for 
nearly all voice communications. Today's 
Ethernet networks are asynchronous and 
do not provide the 8-kHz clocking signal 
that the voice component of a multimedia 
application—delivered through an H.320 
codec, for instance—requires. 

The IEEE 802.9a standard is the only 
LAN technology that extends 8-kHz clock- 
ing to the desktop. АП others, including 
25-Mbps asynchronous transfer mode 
(АТМ), require buffering to smooth out 
traffic bursts and adaptation techniques to 
transmit and receive synchronous traffic, 
such as H.320 voice and video. 

Isochronous Ethernet is a hybrid net- 
work that integrates standard 10-Mbps 
Ethernet (IEEE 802.3 10Base-T) LAN 
technology with 6.144 Mbps of isochro- 
nous (ISDN) bandwidth, for a total of 16 
Mbps available to any user (hence the 
IEEE designation of Integrated Services 
Local Area Network, or ISLAN 16-T). 
Isochronous Ethernet uses an encoding 
scheme, called 4B:5B, that enables the 
total bandwidth to be 16 Mbps using the 
same 20-MHz clock that provides only 10 
Mbps with the Manchester encoding 
scheme of traditional Ethernet (see the fig- 
ure “Ethernet + ISDN = IsoEthernet"). 

Isochronous Ethernet provides 96 64- 
Kbps ISDN B channels over the same 
ubiquitous Category 3, unshielded-twist- 
ed-pair wire that lOBase-T uses. That's 
enough bandwidth for a multipoint video- 
conference with six participants, each us- 
ing 384-Kbps speeds, with room to spare 
for interactive whiteboarding and presen- 
tation graphics. And there's still enough 
bandwidth left over for the participants to 
receive Group 4 fax, E-mail, and voice- 
mail messages over separate channels. 

If isochronous Ethernet is a power user's 
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dream come true, it’s an MIS manager’s 
delight. It’s also one of the most attractive 
and affordable multimedia network solu- 
tions currently available. For starters, it’s 
easy to integrate into an existing 10Base- 
T environment: АП you have to do is put 
an isochronous Ethernet hub into your 
wiring closet. Multimedia workstations, 
outfitted with isochronous Ethernet adapter 
cards, connect to the hub. Ап attachment 
unit interface (AUT) provides connectiv- 
ity between the isochronous Ethernet hub 
and existing 10Base-T hubs. 

According to the Isochronous Network 
Communication Alliance (or incAlliance), 
a loosely organized group of vendors that 
promotes the adoption and use of isochro- 
nous network technologies and products, 
about two dozen companies offer prod- 
ucts that take advantage of isochronous 
Ethernet. National Semiconductor, the 
original developer of isochronous Ethernet, 
provides chip-level components and board- 
level subsystems for inclusion in products 
from such companies as Ascom Nexion, 
Ericsson Business Networks, Incite, and 
Luxcom. 


A Proprietary Solution 

3Com offers an alternative solution for 
networking multimedia applications over 
existing Ethernet networks. The compa- 
ny's Priority Access Control Enabled 
(PACE) technology is simple and inex- 
pensive to implement: You just add a work- 
group switch to connect the workstations 
running multimedia applications. You 
don't need to make any changes to existing 
cabling or Ethernet adapters, nor do you 
need to have any knowledge about any 
technology except Ethernet. Among the 
companies supporting PACE are Apple, 
Dell, Novell, Oracle, Silicon Graphics, 


Starlight Networks, and Sun Microsystems. 

While isochronous Ethernet adds a 
timed channel to Ethernet, PACE ad- 
dresses Ethernet's delivery timing and 
priority. To produce integrated, high-qual- 
ity graphics and sound, multimedia appli- 
cations need regular, predictable data de- 
livery. But Ethernet delivery timing is 
unpredictable; under a full load, it experi- 
ences latency and jitter. Latency is the de- 
lay between the time transmission and re- 
ception of data. Jitter is the uncertainty in 
the arrival time of a packet. 

PACE overcomes excess packet delay 
by using star-wired switching configura- 
tions and enhancements to Ethernet— 
which are all backward-compatible with 
existing Ethernet adapters. The technol- 
ogy uses traffic-control algorithms that en- 
able each Ethernet segment to operate at 
more than 98 percent efficiency. These al- 
gorithms provide predictable LAN trans- 
mission by regulating the flow of traffic, 
thereby minimizing jitter. Best of all, be- 
cause IEEE 802.3 Ethernet is essentially 
speed independent, the same enhancements 
work at Fast Ethernet speed (i.e., 100Base- 
T), which allows you to migrate from 10 
Mbps to 100 Mbps. 

Currently, however, PACE stops short 
of applying true QoS to multimedia traffic. 
In other words, Ethernet isn't perfect for 
multimedia transmission because it offers 
no priority-access scheme. All traffic must 
contend for access on a best-effort basis, 
which can cause delays in getting data onto 
the network in the first place. 

PACE defines a method of prioritizing 
traffic over Ethernet to deliver true QoS. 
Although this technology is already built 
into a 3Com workgroup switch—the Link- 
Switch 1000—as this article went to press, 
it was not yet in use. By the time you read 
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this, 3Com should be implementing РАСЕ, 
but it won't include a standard prioritiza- 
tion method. 

The IEEE 802.1 working group has only 
recently agreed to begin addressing QoS is- 
sues—specifically, the handling of priori- 
tization in bridges—and it isn't expected to 
have anything for another 12 to 18 months. 
Meanwhile, 3Com will use—and pub- 
lish—its own prioritization scheme, which 
offers two levels of service: high and low. 


Multimedia over the Internet 

Isochronous Ethernet and PACE deal with 
plumbing. That’s fine if you have control 
over the hardware. But what if you don’t? 
What if you’re dealing with all sorts of 
physical media located all over the globe? 
In other words, what if you’re dealing with 
multimedia applications running on the 
Internet, where the only thing you know 
for sure is TCP/IP? 

One stumbling block for running mul- 
timedia applications over TCP/IP is the 
problem of delay. IP doesn’t allocate a 
specific path or amount of bandwidth to 
a particular session. The resulting delay 
can vary wildly and unpredictably, wreak- 
ing havoc with real-time applications. 

There are several proposed solutions to 
perform resource-setup functions similar 
to that of Q.93x signaling in a circuit- 
switched network. The most promising of 
these is the Resource Reservation Protocol, 
or RSVP, developed by the Internet En- 
gineering Task Force (IETF). 

RSVP runs on top of IP to provide re- 
ceiver-initiated setup of resource reserva- 
tions on behalf of an application data 
stream. In other words, when an applica- 
tion requests a specific QoS for its data 
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stream, RSVP delivers the request to each 
router along the path(s) of the data stream 
and maintains router and host states to sup- 
port the requested level of service. In sum, 
RSVP essentially allows a router-based 
network to mimic a circuit-switched net- 
work on a best-effort basis. It even pro- 
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vides transparent operation through routers 
that do not support it. 

At each router, the RSVP program ap- 
plies a local decision procedure, called ad- 
mission control, to determine if it can sup- 
ply the requested QoS. If it can, the RSVP 
program in each router passes incoming 
data packets to a packet clas- 
sifier that determines the route 
and QoS class for each packet. 
The router then queues the 
packets in a packet scheduler 
that allocates resources for 
== transmission on the link. If 

admission control fails at any 

node, the RSVP program re- 

— turns an error to the applica- 
tion that originated the request. 

The advantage of RSVP is 
that it works with any physi- 
— cal network architecture. It 

runs over Ethernet, token ring, 
ARCnet, or Fiber Distributed 
4 Data Interface (FDDI), as long 
as IP is the underlying network 
protocol. This makes RSVP 
suitable for use with compa- 


nywide networks as well as for the Internet. 
RSVP meshes well with IPv6 (previ- 
ously known as IPng), so users can set up 
end-to-end connections with a specified 
amount of flow control for a given time. 
Time-sensitive services, such as real-time 
video and voice, get the special handling 
they require along the route path. How? 
IPv6 can label packets in traffic patterns, so 
applications can identify packets that be- 
long to particular traffic flows for which 
the sender requests special handling. 
Although IPv6 standards are nearing 
completion, it could take a few years for 
the technology to be widely implemented 
throughout the Internet. Major network- 
ing vendors, including Bay Networks, Cis- 
co, and 3Com, have indicated they will 
add support for IPv6 to their products in 
the third or fourth quarter of this year. 


Finally: ATM 

Although all the resource management and 
flow-control techniques discussed thus far 
are implemented on a best-effort basis, if 
widely deployed they tie up lots of net- 
work bandwidth. In other words, we need 
more bandwidth. Enter ATM. 

ATM uses 53-byte cells to carry voice, 
data, and video signals. By using a stan- 
dard cell size, it can switch data via hard- 
ware, which is more efficient and less ex- 
pensive than using software, the way X.25 
and frame relay do. Hardware-based switch- 
ing is also faster: ATM speeds are scal- 
able and can exceed 2.5 Gbps over fiber. 

In addition, ATM provides the features 
necessary for successful multimedia ap- 
plications. Specifically, it has the ability 
to define different traffic types, with each 
traffic type delivering a different QoS. 

The traffic type that supports multime- 
dia applications (see the table "ATM's 
Touch of Class" on page 76) is called con- 
stant bit rate (CBR) service. CBR supplies 
a fixed-bandwidth virtual circuit that ad- 
dresses the special handling needs of delay- 
sensitive multimedia applications—those 
that contain real-time video and voice, for 
example. In ideal circumstances, the ap- 
plication negotiates QoS with the network. 
Applications do the negotiation through 
native ATM interfaces. If an application 
can't do this, interfaces such as ATM LAN 
emulation and classic IP over ATM (RFC 
1577) do it instead. 

QoS guarantees a certain level of per- 
formance: maximum cell rate, available 
cell rate, cell-transfer delay, or cell-loss 
ratio. The network reserves the full band- 
width that the application requested. There 
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are no data-rate limits for CBR connec- 
tions, nor is there a limit on how long a 
connection can transmit at the maximum 
cell rate (technically called the peak cell 
rate, or PCR). The PCR is the maximum 
data rate the connection can support with- 
out risking data loss. Any traffic above the 
specified rate risks being dropped. 

These and other advantages of ATM— 
including low latency, high throughput, 
and scalability—will one day make it the 
network of choice for supporting new, 
high-bandwidth multimedia applications, 
as well as legacy LAN and TCP/IP traf- 
fic. This realization has vendors and stan- 
dards bodies looking to support upward 
migration to ATM networks. 

National Semiconductor, for example, 
already offers an on-board segmentation 
and reassembly (SAR) component for 
isochronous Ethernet cards to support traf- 
fic over ATM links. 3Com plans to offer 
ATM connectivity through high-speed 
backbone switches—its own, or those of 
other vendors. However, when PACE traf- 
fic hits an ATM network, the advantages of 
PACE are left behind, leaving just ordi- 
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1.5 Mbps of bandwidth, while an audio 
file gets 5 Mbps. H.320-based videocon- 
ferencing gets 384 Kbps, with a delay of 
200 to 300 ms. All these services—in- 
cluding applications running over TCP/IP, 
IPX, апа NetBIOS—<an be delivered with 
guaranteed end-to-end quality using the 
existing desktop wiring infrastructure. 

To implement videoconferencing, each 
PC must be equipped with a 25-Mbps 
ATM adapter with a direct connection to 
an H.320-based codec interface board. 
FVC’s H.320-compliant Media Gateway 
Server (MGS) connects local ATM work- 
groups to remote sites via ISDN for video- 
conferencing across the WAN. 

MGS is an integrated hardware and soft- 
ware package that upgrades a PC to an 
ATM/ISDN gateway with Basic Rate In- 
terface (BRI) or Primary Rate Interface 
(PRI) connections. You make your ISDN 
connection via MGS, which initiates ex- 
ternal calls over the WAN through ISDN’s 
Q.931 call-setup and management-signal- 
ing protocol. 

Videoconferencing PCs communicate 
with each other or with the gateway via a 
25-Mbps ATM connection to FVC’s Me- 
dia Switch. The ATM adapter and MOS 
provide ISDN redirection, setting up calls 
from one computer to another for video- 
conferencing. 

The portion of MOS that resides on the 
PC sits between the applications and the 
LAN-emulation software, where it sets up 
real-time calls for voice, video, and audio. 
The software redirects Windows applica- 
tions' real-time data streams from the local 
drive to a destination across the ATM net- 
work. In essence, this redirection spoofs 
applications into thinking they're execut- 
ing locally. 

When a DOS or Windows program re- 
quests a file, MOS consults a map to de- 
termine whether the file is stored on the 
LAN server or on the media server. If it's 
stored on the LAN server, the request goes 
through the appropriate protoco! stack nor- 
mally. The LAN-emulation software on 

шиш the adapter sets up an 
Where to Find ATM call to the 
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to-packet resassembly and then passes the 
packets on to the local LAN server. 

When the client requests a file that's 
stored on the media server, MOS sets up an 
ATM call and passes the request along to 
it. А component of MOS also resides on 
the media server, where its primary func- 
tion is to handle client requests and re- 
trieve data. At the core of this MOS com- 
ponent is a real-time kernel called the 
ATMOS, which performs call scheduling. 
This function enables the server to sup- 
port up to 80 users simultaneously. 


Do We Go to ATM from Here? 
With the technologies, standards, and prod- 
ucts for delivering multimedia solutions 
rapidly falling into place, ATM looks like 
the long-term winner. Technologies such 
as isochronous Ethernet and PACE are vi- 
able solutions designed to fulfill emerg- 
ing requirements for the isochronous band- 
width required by multimedia applications 
without forcing too much change to exist- 
ing networks. However, the extent to 
which АТМ is finally accepted—and with- 
in what time frame—are topics of contin- 
uing debate. 

While many industry analysts have 


pegged the time frame for widespread de- 
ployment of ATM at 3 to 5 years, Mike 
Sodergren, National Semiconductor's di- 
rector of strategic marketing, offers a con- 
trary view. Although he is highly sup- 
portive of the technology, based on the 
present course of events, he projects a 10- 
year scenario for ATM deployment. 

According to Sodergren, ATM appears 
to be technology-focused instead of ap- 
plication-focused, with vendors offering 
various upgrades of voice, video, and data 
networks on a stand-alone basis. There 
doesn't seem to be a concerted effort in 
the industry to address QoS issues and the 
convergence of voice and data or to ex- 
tend the massive investment in existing 
infrastructure. 

“Until these things occur,” says Soder- 
gren, "lots of money will be spent with- 
out delivering to end users anything tan- 
gible in the networked enterprise. This 
accounts for the emphasis on isoEthernet, 
which blends wide bandwidth—Nx56/64- 
Kbps ISDN and Ethernet—in their native 
forms and offers future support for ATM 
for an integrated voice/data solution." 

Sridhar Krishnaswamy, a senior archi- 
tect at MCI’s Intelligent Network Group, 
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PKZIP version 2.0 


PKWARE’ introduces the next generation of its award 
winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous 
releases of the software. PKZIP compresses and 
archives files. This saves disk space and reduces file 
transfer time. 

Software developers! You can significantly reduce 
product duplication costs by decreasing the number 
of disks required to distribute your applications. Call 
for Distribution License information. 
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| Put Your Windows Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You 
can distribute your software in a compressed 
form with PKLITE Professional. PKLITE 
Professional gives you the ability to 
compress files so that they cannot be 
expanded by PKLITE. This discourages 
reverse engineering of your programs. 


PKLITE compresses Windows (.EXE, .DLL and .DRV) and DOS 
executable (.ЕХЕ, .COM, .SYS and .DRV ) files by an average of 45%. 
The operation of PKLITE is transparent, all you will notice is more 
available disk space! 


Compression for YOUR Application 


The PKWARE Data Compression 
Library products allow you to 
incorporate data compression 
technology into your software 
applications. The application program 
controls all the input and output of 
data, allowing data to be compressed 
or extracted to or from any device or 
area of memory. Not compatible with files 
created by PKZIP. 

All Purpose Data Compression Algorithm compresses ASCII or binary 
data quickly. The routines can be used with most popular DOS 
languages. Separate DOS, Windows, OS/2 32-bit, Win32, UNIX, and 
DOS 32-bit versions are available! 
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notes that there are no new requirements 
that carriers have to meet for isochronous 
Ethernet. According to Krishnaswamy, 
“The carriers already support ISDN for 
high-quality isochronous transmission over 
digital circuits and employ Q.931 signaling 
for fast call setup. ATM, on the other hand, 
requires that major changes and additions 
be made to the network infrastructure. 
When it comes to developing and deploy- 
ing multimedia applications, it would seem 
that isochronous-Ethernet-based solutions 
would be easier than those that require 
ATM end-to-end.” 

Two other developments support these 
views. The ATM Forum recently aban- 
doned its plan to develop an API for ATM, 
making it unlikely that a single, common- 
ly accepted interface for ATM applica- 
tions will emerge anytime soon. In addi- 
tion, the IEEE 802.9 working group will be 
asked in March to take up the develop- 
ment of a standard for a 100-Mbps ver- 
sion of isochronous Ethernet. This would 
not only elevate isochronous Ethernet into 
the "long-term solutions" category for mul- 
timedia applications but could put a choke- 
hold on ATM. 

As you can see, ATM will not be the 
ultimate solution that satisfies the needs 
of every organization or situation. In a 
way, that could be beneficial. It means 
there's no need to hold off deployment of 
multimedia applications until something 
like ATM becomes more widely available. 

Of course, it also means that since ATM 
is not the nirvana that will satisfy all mul- 
timedia-delivery problems, managers will 
still have to use a combination of tech- 
nologies to ensure the timely delivery of 
multimedia data streams over their corpo- 
rate networks. 

Fortunately, the combination of data-link 
and network-layer technologies, such as 
isochronous Ethernet and PACE, combined 
with OSes that take advantage of higher- 
layer services (like the QoS offered with 
ATM and ISDN), should give most com- 
panies enough leeway to design a total sys- 
tem for carrying their multimedia traffic. Ш 


Nathan J. Muller is a writer and author who 
lives in Huntsville, Alabama. He has writ- 
ten over 800 technical articles and 11 books 
оп а variety of computer, communications, 
and management topics. Among his latest 
books is The Guide to Network Planning, 
Procurement and Management (McGraw- 
Hill, 1996). He can be contacted on the In- 
ternet at nmuller@ddx.com or on BIX c/o 
“editors.” 
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LEARN THE LINGO 


Whether you need a presentation program or an authoring toolkit depends on the type of project 


ou stand poised at the edge of a 10- 
foot-long flexible board 50 feet 
above the pool. The water looks cold. And 
hard. People are behind you on the lad- 
der, yelling for you to get going. You have 
two choices: Jump or figure out how to 
climb back down through all those peo- 
ple. You jump. 

Now imagine that the water is multi- 
media development. The situation is still 
intimidating. The benefits of multimedia to 
education and recreation are innumerable. 
Nearly every personal computer sold today 
is multimedia-capable. Either you jump 
into the future, or you climb down and 
fight your way into the past. 

Really, the only question is how you are 
going to jump. We’re going to make your 
landing softer by describing the top mul- 
timedia-development tools, from simple 
to super, and some of the financial pitfalls 
you should watch out for. 


From Presentation to Authoring 

There are different tools for the different 
types of multimedia development (see 
“The Right Tool for the Job” on page 90). 
simple, easy-to-learn tools include pre- 
sentation-graphics programs, such as 
Adobe's Persuasion, Lotus's Freelance, 
Microsoft’ s PowerPoint, Gold Disk's As- 
tound, and Asymetrix's Compel. 

Such programs let you incorporate audio 
tracks and video clips into each frame of a 
presentation. When a frame displaying the 
company's logo appears, for example, the 
appropriate music plays simultaneously in 
the background. 

The nice thing about these programs is 
that they are fairly easy to use. Typically, 
they include built-in audio and video play- 
ers. And they include animation features so 
you can control when and where on the 
screen text or images appear. 

The downside is that these types of pro- 
grams are limited when it comes to the 
type of multimedia presentations they help 
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you assemble. Basically, you can embed an 
object, such as an audio or video clip, with- 
in a single presentation frame, or you can 
give the appearance of animation by loop- 
ing frames one after another. You can have 
an item in a frame—such as a bar in a 
graph that represents sales data—grow or 
shrink by playing successive frames with 
different-size bars. 

Slightly more sophisticated are tools 
such as Stirling Technologies' DemoShield 
and HSC Software's InterActive. Like a 
presentation tool, they don't use a scripting 
language. Instead, they enable you to 
achieve much the same effect using menus, 
buttons, and dialog boxes. The advantage 
is that you don't have to learn a scripting 
language. The disadvantage is that the in- 
terface to achieve some effects can be ob- 
tuse, with references buried under several 
layers of menus or dialog boxes. 

To develop truer animation and inter- 
active presentations, you have to work 
with more powerful multimedia develop- 
ment tools. The most common higher-end 
programs include Macromedia's two prod- 
ucts, Authorware and Director, and Allen 
Communication's Quest. 

The general approach to constructing 
multimedia programs using these tools in- 
volves dragging content icons from a 
palette onto a flowline (see "Minimal As- 
sembly Required" on page 88). The flow- 
line is basically a timeline of events in 
your presentation. It determines the se- 
quence in which different events will hap- 
pen and includes such things as branch- 


CBT EXPERIENCE 


Perhaps more than any other, it is the world of computer-based training 
(CBT) that has best seized upon the opportunities offered by multimedia. 
Just ask Robert Blalock, director of Technologies Research for the World 


Tutor Group (Fort Worth, TX]. 
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ing and loopbacks. The icons are objects 
for text, graphics, sound, and video. 

You run the sequence to see if the pre- 
sentation is working as you planned. You 
can put empty icons in place when devel- 
oping the application, which enables you to 
develop a presentation before all the ele- 
ments are available. For instance, you may 
be creating an interactive training program 
but have not yet filmed all the scenarios. 
Once you've finished developing the pre- 
sentation, you generate a run-time version 
that is a stand-alone program for end-users. 

That's the general method. Each of these 
higher-level tools takes its own approach to 
actually creating an application. 

Macromedia's Authorware is probably 


World Tutor Group has an interesting heritage. It is the multimedia 
training arm of AMR Training Group. AMR, in turn, owns American Airlines, It was at the airline 
that the Group got its start. Faced with a mandate to train 30 percent more employees each year 
at no additional cost, WTG turned to CBT for relief. That was six years ago, when the state of the 
art for multimedia development was primitive compared to the software you can use today. 

The development tool WTG used in 1990 was based on a C-like programming language. Creat- 
ing materials with it, Blalock explains, required not only a specialist who knew the material to 
teach, but a programmer as well. So WTG set about finding software that could leverage the 
knowledge of its specialists in a way that empowered them to design some of the training prod- 


ucts themselves. 


WTG chose Macromedia’s Authorware, one of several high-end tools for developing computer- 
based presentations that mix and match all types of media sources. Tools like Authorware and 
Asymetrix’s Multimedia Toolbook make it possible to design screens that present text or graph- 
ics and let you add the punch of synchronized sound, animation, and video. 
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the best-known of these tools. Macromedia 
originally designed it for creating interac- 
tive training and educational programs. 
The software uses an icon-based design 
approach that reduces the amount of man- 
ual scripting you need to do. The icons 
link to Authorware flowlines that show 
how the information moves and how dif- 
ferent elements relate to one another. 

By dragging different kinds of icons on 
to the flowline, you can arrange the various 
pieces of the presentation. You then cus- 
tomize what the icons do by clicking on 
them and changing their properties. For 
example, an icon that represents a picture 
will need the name of the picture file to 
display. One that plays music needs to 
know the name of the sound file, along 
with characteristics such as the speed at 
which you want the music to play and 
whether it should run once or continuously. 
The latest version, Authorware Profession- 
al 3.0, has a new framework icon that serves 
as a template, so you can specify that par- 
ticular elements appear on every frame. 

Asymetrix Multimedia Toolbook’s ap- 
proach is slightly different, relying instead 
on a book metaphor, where each page rep- 
resents a Slide in the finished product. On 
to each page you can drop the various ob- 
jects that make up your presentation. Like 
Authorware, Multimedia Toolbook pro- 
vides ways for you to include synchro- 
nized music, sound effects, and video. But 
unlike Authorware, Multimedia Toolbook 
has a simple programming language. To 
program in Authorware, you use special- 
ized programming icons that you add to 
the timeline. Both packages offer a series 
of adjunct tools for modifying and other- 
wise refining the various source elements 


If you think file transfer is all we do, 
you need some time away from the office. 


ЭЁ Start To appreciate how much more 


LapLink® for Windows? 95 has to offer, all you 
have to do is hit the road. 

Wherever you go—across the hall, across 
town or across the country-if you ve got LapLink, 
you have everything you need to access anything 


you want on your desktop or your network. 

With this single piece of software, you 
can read and send e-mail, run databases and 
custom applications, synchronize data and, yes, 
even transter files. 

Since there’s no need to change apps to 
do all these things, there's no need to hang up 
and redial. And since LapLink works the same 
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©1996 Traveling Software, Inc. LapLink ів a registered trademark of Traveling Software. http://www.travsoft.com 


way over modems, IPX and TCP/IP networks, 
serial cables, parallel cables, wireless, even the 
Internet, there’s no need to lahoriously reconfigure. 

And there’s no need to worry about 
compatibility, Our 16-bit version is built right 
into LapLink for Windows 95, so connecting 
to Windows 3.1 systems is no problem at all. 

By now, you probably can't wait to get your 
hands on the latest LapLink. So you'll be glad to 
know that upgrading-from an earlier LapLink, 
or from another product altogether-is ridiculously 
inexpensive. Call 800-224-7704. Better yet, see 


your reseller. It'll give you an excuse to get away 


from the office. 
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that go into your multimedia presentation. 

Allen Communication's Quest Multi- 
media Authoring System has a slightly dif- 
ferent user interface. Like Authorware, it 
uses a timeline with content icons, but it 
also provides wizards that prompt you 
through the design process. An add-on 
product, Designer's Edge, helps develop- 
ers who are new to multimedia authoring. 
Designer' s Edge includes a set of wizards 
and built-in expert advice. Users we spoke 
with said they've found the Allen software 
particularly good for developing instruc- 
tional programs. 

Let's stop to consider some authoring 
tools of a different type. Visual Basic and 
V-Graph's O-Zone are examples of de- 
velopment environments that enable you to 
design content with OLE or OpenDoc and 
multimedia extensions. In other words, 
component-based multimedia develop- 
ment. With this kind of environment, 
you'll typically have a separate module 
for each multimedia function (i.e., video 
playback and audio playback will be sep- 
arate modules, like OCXes) and you set 
the properties of these modules for each 
multimedia object (e.g., video or audio 
clip). The advantage to this kind of devel- 
opment, especially with a general-purpose 


KNOW THE PRICE 


Though the tools for building multimedia appli- 
cations are easier and more powerful to use 
than ever, prices can still be high. Besides the 
cost of the necessary software to develop a pre- 


sentation, there is the issue of the hardware re- 
quired to run the presentations you make, Fortu- 
nately, most multimedia software no longer 
requires royalties to the vendor, though you 
should check with the developer of the product 
you are using. 

Since multimedia presentations often include 
large clips of video or animation, they tend to 
grow quite large. Distribution on CD-ROM is not 
uncommon for all but the most trivial applica- 
tions, meaning development teams will need 
burners for creating distributable copies. For 
bulk copies, look to outside firms to handle du- 
plications inexpensively. 

A bigger cost you have to consider is that of 
developing tlie content itself, says Robert 
Blalock, director of Technologies Research at 
World Tutor Group. If, like WTG, you would like 
to develop computer-hased training (CBT) mate- 
rial for your company, Blalock recommends find- 
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tool, is versatility: You aren’t E 
limited to developing just mul- 
timedia applications. d 
The capability to program— [ 
no matter how you do it—is an 
essential element of multimedia 9 
tools and differentiates them 
from simpler business presen- | 
tation packages such as Mi- 
crosoft PowerPoint. Program- 
mability is also the key to @ 
computer-based training (CBT) f 
applications, which often must | 
deliver not only course material 8. 
but testing material, too. Pow- 
erful LAN-based CBT applica- 
tions can present and grade tests 
right away, giving the user im- 
mediate feedback. They can also {f 
package the results and send — 
them to a test administrator straightaway. 
What's more, administrators can monitor 
how far a student has progressed through 
the course material. 


The Future of Multimedia 

Most people in the multimedia business 
agree with World Tutor Group's Robert 
Blalock (see "CBT Experience" on page 
86) that the multimedia industry still has a 


ew Qhject Help 
т” Serotec [25573 {а 
SITE кат 


big future. With increasing acceptance and 
demand, and better and faster computers, 
the tools for delivering high-quality mul- 
timedia presentations will improve, too. 
One area that will change is the way 
multimedia is distributed. The Internet will 
be an explosive distribution tool for mul- 
timedia presentations, agrees Kevin Ellis, 
product marketing associate for Macro- 
media Director. With Director and an add- 


ing a strategic partner, one that ho ods. But there's more to it, Blalock 
uses CBT itself as well as develops it CN TIEN argues. Good CBT programs, he 

for others. Especially for a first pro- € says, can actually be more effective, 
ject, Blalock explains, “the magic and cost-effective, than traditional 


behind success is not the computer but the rig- 
orous design phase that precedes the project.” 
Developing a coherent plan for any presentation, 
whether it’s a pitch to a potential client or some- 
thing as complex as a full CBT curriculum, can 
require extensive planning. 

Yet another cost is associated with the mate- 
rials you use for the content of your presentation 
or courseware. Some music, pictures, and video 
clips, for example, are copyrighted, meaning 
that you may have to pay royalties to their cre- 
ator, This can be true even if you download the 
content from systems like CompuServe or Ameri- 
ca Online. You cannot simply assume that you 
can use someone else’s material for free. 

What’s more, studies on multimedia develop- 
ment show it can take hundreds of person-hours 
to develop just one good hour of training materi- 
al. Nevertheless, the payoff can be big in terms 
of savings over traditional instructional meth- 


training. And often users like them, too, embrac- 
ing the idea of working at their own pace and 
having the flexibility to review at their leisure. 

Even if you're not building training programs, 
using multimedia effectively even for simple 
business presentations can take time and prac- 
tice. There are lessons from the desktop pub- 
lishing craze of six or seven years ago that to- 
day's multimedia developers should study. Back 
then, companies spent thousands of dollars 
equipping PCs to handle resource-hungry DTP 
programs. Thousands more went toward high- 
quality output devices like color printers. The re- 
sults were often little more Шап very expensive, 
garish documents. 

Over time, of course, most desktop publishers 
developed design discipline as they learned what 
works and what doesn'L It's likely that today's 
multimedia-development neophytes will travel a 
similar costly road to success. 
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| 
If you're paying 
America Online’ $2.95/hour* 
to connect to the Internet, 


7 


| 


perhaps we can interest you 


Thanks to IDT Internet, you no longer 
have to be a scientist or superspy to log 
on to the world’s greatest resource of 
interactive information. 

What’s more, only IDT Internet lets you 
access it all — yes all — for just $15/month. 
(That's $15 for IDT Unlimited Internet or 
$29 for IDT Unlimited Internet Plus™ with 
free Netscape.) 


Save up to 99% monthly with IDT! 


IDT AOL Prodigy® Сотриѕеме° 


Unlimited/Unitd.Plus 


Internet 
Usage 


15 Hours/day | $15/$29 $127.95 $74.20 $73.70 
3Hours/day | $15/$29 $260.70 $206.95 $161.45 
All Day $15 /$29 $2,119.20 $2,065.45 $1,389.95 
This means only $15 — instead of 
$54.20 if you spend 20 hours online with 
AOL. Only $15 — instead of $73.70 


if you spend 45 hours online with 


*Or a similarly exorbitant sum to Compuserve or Prodigy 


ОТ Intemet is a trademark of DT, Inc. All other trademarks mentioned are the property of their respective owners, 


in this nice bridge» . 


Compuserve. " only $15 — ‘instead of 
$2,065.45 if you're online all month long 
with Prodigy! 

Simply put, IDT Internet can save up 
to 99% on yoür monthly online charges. 
And there's no censorship! 

As if that's not enough, IDT Internet 
is nearly always a local call, and tech sup- 
port is free and unlimited (plus, we don't 
keep you waiting forever to get help). 

By now you're probably very interested 
in switching to IDT Internet. 

If not, perhaps we can interest you in 
a nice bridge? 


IDT Internet 


Where time isn't money~ 


1-800-143-4343 
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The Right Tool for the Job 


on tool called Shockwave for Director, El- 
lis explains, developers can create multi- 
media objects that you can view on a 
World Wide Web page. Unlike the tradi- 
tional multimedia distribution medium, 
CD-ROM, Web pages are far easier to cus- 
tomize and update. 

Some progressive companies have al- 


TOOLS 


PROS CONS 


Adobe Persuasion, Microsoft 
PowerPoint, Lotus Freelance 


Limited functions allow 
development only of simple 
applications. 


Easy to use; builtin media 
players for audio and video 
clips. 


; Stirling Technologies' Geared to more sophisticated Interface sometimes 
ready adopted multimedia strategies for DemoShield and HSC presentations; use buttons, too cluttered for power users. 
advertising and attracting new customers. Software’s InterActive menus, and dialog boxes to 


Multimedia catalogs of clothing and cars, 
for example, are already available. On- 
line and CD-ROM-based magazines are 
out there, too. 

Blalock says he expects the typical CBT 
program of the future will be smarter, 
evolving into an electronic performance 
support system (EPSS). An EPSS carries 


create presentations. 


Not for all users; require 
developer to have a certain level 
of sophistication. 


Macromedia’s Authorware and | Offer high-end features 
Director, and Allen including scripting, built-in 
Communication’s Quest video editing, and use of C 
and C++ programming to 
develop applications. 


the utility of training software to new 
heights by tightly integrating with the ap- 
plication it is teaching you to use. With a 


INFORMATION, PLEASE 


Multimedia is great for information kiosks. These interactive stations 
present information in a visually attractive way, sometimes using sound 
as well. A hotel, for example, could have a kiosk application that takes 


guests on a virtual tour of the property. 


well-designed EPSS, just about anyone 
should be able to sit down at an airline 
reservation terminal, for example, and step 


Tools like Macromedia’s Authorware and Asymetrix’s Multimedia 
Toolbook can generate applications that recognize “hot spots,” so guests can touch the screen 
to punch up details on nearby attractions. The kiosk simply interprets the selections and 
branches to the part of the presentation that addresses the guest’s request. TourGuide from 
American Training International goes one step further. It enables you to update a kiosk’s soft- 
ware over a modem, making it easier to keep the application up to date, Just as voice mail 
hasn't replaced operators and office assistants, a kiosk is not likely to replace a hotel 
concierge, but it can address a guest’s questions at all hours of the day or night. 


Product Information 


Adobe Persuasion for Windows 
$495 per user: $3160 


(415) 252-2000 


fax: (415) 626-0554 


San Francisco, CA 
(800) 945-4061 


Multimedia Toolbook 
Asymetrix Corp. 


through the process of booking a flight. 
As your expertise grows, the system grows 
with you, watching how you work and 
suggesting ways to do things more effi- 
ciently. When the learning load is light, 
the user can start training on new materials 
or reviewing his job skills. 

With the continued growth in the mul- 
timedia market, it’s a good time to learn 
what it will take for you to add multimedia 
to what you do. Look into the software, 
know the costs, think about a strategic part- 
ner for your first big venture, and then get 
ready to make a big virtual splash. Ш 


Until recently, Robert A. DelRossi was di- 
rector of technology for Boston-based Liberty 
Real Estate Group, Inc. His articles have 
appeared in several magazines. You can 
reach him by sending E-mail to 71510 
.1726@ compuserve.com. 


$695 http://www.microsoft.com 


Circle 1158 on Inquiry Card. 


(10-user) 

Adobe Systems, Inc. 
Mountain View, CA 

(800) 833-6687 

(415) 961-4400 

fax: (415) 961-3769 
Circle 1151 on Inquiry Card. 


Astound! for Windows . $250 
Gold Disk, Inc. 

Santa Clara, CA 

(BOO) 982-9888 

(408) 982-0200 

fax: (408) 982-0298 

Circle 1154 on Inquiry Card. 


Authorware Professional for 
Windows . $4995 
Macromedia, Inc. 

San Francisco, CA 

(800) 945-4061 


http: //www.macromedia.com 
Circle 1149 on Inquiry Card. 
Compel . ‚ $296 
Asymetrix Corp. 

Bellevue, WA 

(800) 448-6543 

(206) 462-0501 

fax: (206) 637-1504 

Circle 1152 on Inquiry Card. 


DemoShield . $495 
Stirling Technologies, Inc. 
Schaumburg, IL 

(800) 374-4353 

(708) 240-9111 

fax: (708) 240-9120 

Circle 1159 on Inquiry Card. 


Director 
Macromedia, Inc. 


.$699 
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(415) 252-2000 

fax: (415) 626-0554 
http://www.macromedia.com 
Circle 1157 on Inquiry Card. 


Freelance Graphics 
$395 (single-user); 
$495 (network) 


Lotus Development Corp. 
Cambridge; MA 

(800) 343-5414 

(617) 577-8500 

fax: (617) 693-3512 
Circle 1156 on Inquiry Card. 


HSC InterActive 

HSC Software Corp. 
Carpinteria, CA 
(805) 566-6200 
fax: (805) 566-6385 
Circle 1155 on Inquiry Card. 


$295 


Bellevue, WA 

(800) 448-6543 

(206) 462-0501 

fax: (206) 637-1504 
Circle 1153 on Inquiry Card. 


0-Zone 

V-Graph, Inc. 
Westtown, PA 

(800) 852-6284 
(610) 399-1521 
fax: (610) 399-0566 
Circle 1160 on Inquiry Card. 


. $495 


PowerPoint for Windows $495 
Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 93-MSFAX 


Quest . $3995 
Allen Communication, Inc. 
Salt Lake City, UT 

(800) 325-7850 

(801) 537-7800 

fax: (801) 537-7805 

Circle 1150 on Inquiry Card. 


Visual Basic for Windows 
$199 (standard); 

$495 (professional) 
Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 93-MSFAX 

http: //www.microsoft.com 
Circle 1148 on Inquiry Card. 


WEB DESIGN 


uring Fall Comdex we unveiled the first ma- 
DD jor redesign of The BYTE Site. Does it ap- 
peal to your sense of form and function? 
That's for you to decide, but either way, the lessons we 
learned might be useful to you. Our goal was to improve 
the look and feel of the site—easy to say, hard to do. 


Here are the six rules that guided us. 


RULE 1: 
Map the Site on Every Page 
Like Ptolemaic minds at the dawn of the Copernican rev- 
olution, Web users often feel rootless and disoriented. 
Your own web, if it's woven to a consistent pattern, can 
offer comfort. We map The BYTE Site with a standard 
header made of a row of buttons that link to the site's 
main areas. Below that, we include the page's title, pre- 
ceded by an icon that matches one of the buttons. The row 
of buttons is a standard device that says, “You can go to 
these places." The matching title adds an important fact 
that many sites omit. It says, "You are here." 

Another way to achieve the same effect might be to 
show the button for the current area in an alternate, 
“pushed-in” state. That approach would eliminate the 
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28) Why Legacy Code Snags the P6 
PC Power Comes to the Calculator 


BH The TI-92 Mierates 


2553 Delphi and VB Turn 32 

Visual Development Tools Turn 52 
evi Whatever Happened То... 
New 486 Chips Deliver Inexpensive Power 


AMD's 120-МН 486: Bargain Power 
Interactive Music Videos Arrive for Macs and PCs 


Web Addresses for Interactive CD Information 


Ва Todd Rundoren: A Rugged Individualist 
aS CD-ROM Notebooks Proliferate 


april 1995 / core technologies 
BEN motorola announces powerpc 603e pricing and availability 


EH motorola announces pricing and availability for the 100- and 120mhz powerpc 603e microprog 
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E june 1995 / news & views / powerpc tidal wave 


may 1995 / news & views / nisc invades the home and school 
april 1995 / core technologies / new powerpcs for notebooks and pdas 


T September 1995 / News & Views 


P6 Faster in Raw Performance.. .but Slower for 16-bit Applications 


-End Math Capabilities 


THE BYTE NETWORK PROJECT 


JON UDELL 


need to echo the area's icon in 
every title but would violate the 
semantics of buttons. On our site, 
clicking on an area's header but- 
ton means, "Go to the root page 
of that area." If you're already 
deep inside that area, clicking on 
the header button produces the 
same action— bouncing you to the 
area's root— without changing the 
button's state. That classic user- 
interface no-no leads to Rule 2. 


Lessons 
learned 
from The 
BYTE Site's 
first major 
redesign 


RULE 2: 

Be Consistent 

To achieve a consistent look, a 
Web site must appeal to the an- 
cient traditions of publishing. Ta- 
bles of contents and chapter heads remain as useful as 
they were in Gutenberg's day. But to achieve a consistent 
feel, a site must also embrace the modern traditions of in- 
teractive software. Whatever looks like a button should 
also act like one. Whatever doesn't, shouldn't. 

Without a high level of automa- 
tion, however, this kind of consis- 
tency is a luxury you simply can't 
afford. Life's too short to edit hun- 
dreds or thousands of Hypertext 
Markup Language (HTML) pages 
by hand, much less reedit them when 
you decide to reorganize your but- 
tons. Our homegrown HTML gen- 
erator solves that problem for the 
BYTE archive, which contains 99 
percent of the site's 5000 pages. But 
standardizing the last 1 percent—a 
few dozen handcrafted and highly 
visible pages—became a burden. 

One solution to standardizing the 
last 1 percent, called the server-side 
include, entails marking the places 
in your HTML files where the Web 
server should insert boilerplate text 
as it sends the files to browsers. An- 
other solution, and the one I favor, 
also requires marking where to in- 
sert boilerplates, but instead it re- 
lies on a preprocessor to do the in- 
sertion. I prefer to use this method 
because not all Web servers support 
on-the-fly inclusion and because 


Using small icons as data-type cues: 

Small icons that serve as list bullets can 
define the types of the list elements (above). 
They can also define the sources of data 

on a search-results page (below]. 
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Intel 
Tabbed indexes in HTML: 
Repeat a row of text links, 
varying the position of a single 
"dead link" to mark the 
location of the current page. 
We use this technique to 
manage a series of text boxes 
in an article (above) and to 
present views of vpr (below). 
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Mips Sun HP PowerPC 


Next generation: Nx686 


Dossier: Little is known about the Nx686, because the chip hasn't been 
announced yet and NexGen doesn't want to tip its hand to rivals AMD, Cyrix, 


Lou 
h S 


YR Keysteps, Avening, Glos, GLS SNT, UK, Fast use of new software, 95-10-20 
YEN Kids Count Entertainment, Inc., Jack's House Special Edition CD-ROM, 95-11-06 


WER Kyocera Electronics, Inc., F-16004 MAC printer bundle, 95-11-01 


they already have enough work to do. 

Our preprocessor is a Perl script (see 
http://www.byte.com/art/netcol/netproj 
.htm) that replaces what's between this 
pair of HTML comments: 


‹!— begin stdhdr => 
<1— end stdhdr —> 


with boilerplate. It also expects a title—of 
the form <hl><img src...—and stan- 
dardizes the border, alignment, and spac- 
ing applied to the title's icon. To use this 
system you have to enumerate the set of 
files it manages in another script, which 
doubles as an inventory list for the non- 
automatically generated part of the site. 


RULE 3: 
Use Small, Discrete Images 
Small GIFs that introduce elements of 
bulleted lists, a common decorative en- 
hancement, can also play a key function- 
al role. Our table-of-contents pages use 
them to document relationships among 
articles, text boxes, figures, photos, and 
tables (see the figure on page 91). Our 
search-results page uses them to distin- 
guish between two types of data—BYTE 
articles and vendor-supplied press releas- 
es—drawn from different areas of the site. 
These small GIFs load quickly and, once 
cached, reload instantly. Deployed con- 
sistently, they can create visual patterns 
that map underlying structures of data. 
Full-screen image maps, on the other 
hand, are a disaster. Putting one of these 
on your home page invites entry yet re- 
pels it with a force inversely proportional 
to the speed of the visitor's link. 
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Bandwidth aside, the image map is a 
questionable device because it violates 
another convention of software behavior. 
In a hyperlinked environment, users rely 
on interactive feedback to distinguish 
among the sensitive regions of the screen. 
When you point to a textual or graphical 
link, your browser reacts with two kinds of 
feedback: It changes the cursor, and it re- 
ports the name of the link destination. 

When you point to a spot on an image 
map, the cursor changes, but the browser 
can report only coordinates on the image 
map, not the link target that those coordi- 
nates imply. Some image maps delineate 
hot spots more clearly than others, but 
there's no getting around the absence of 
the crucial feedback that confirms transi- 
tion from one hot spot to another. This 
glitch affects both the user-hostile full- 
screen image map and its friendlier cousin, 
the banner image map that appears in the 
header or footer position on many sites' 
pages. 

What to do? The BYTE Site avoids im- 
age maps entirely; when we use images 
as links, each image refers unambiguous- 
ly to a single link target. If we were to 
switch from the row of buttons to a banner 
style, we'd build the banner out of a series 
of discrete chunks. 

There's yet another solution at hand: 
client-side image maps. With this tech- 
nique, HTML tags define particular re- 
gions of an image and explicitly associate 
those regions with link targets. But while 
Netscape Navigator 2.0 and the Microsoft 
Internet Explorer both support this fea- 
ture, the majority of the browsers visit- 
ing our site don't, yet. 


RULE 4: 
Create “Tabbed” Indexes 
I’ve found a nifty way to emulate index 
tabs in HTML. We use this technique to 
manage a series of text boxes in an article 
(e.g., http://www.byte.com/art/special/ 
951 1sota/506023a.htm) and to index the 
company, product, and date views of the 
Virtual Press Room (vpr) (e.g., http://www 
.byte.com/vpr/compalll.htm). The device 
uses a repeating row of textual links that 
map a series of pages (or regions within a 
page). When you click on one of these 
links, it goes dead—that is, it becomes 
unhighlighted (and preferably font-en- 
hanced) to announce, “You are here.” 
You can achieve this effect by hand for 
a small series, but the HTML coding is 
tedious. For vpr, I use a Perl script (http:// 
www.byte.com/art/netcol/netproj.htm) 
to iterate over lists of index items—ei- 
ther letters of the alphabet or dates—and 
generate the necessary HTML. 


RULE 5: 

Create Many Paths to Information 
Each row of index tabs in a vpr view also 
carries an iconic link to a search screen. 
That’s one of the ways in which The 
BYTE Site maximizes its internal inter- 
connectedness. Here’s another: On table- 
of-contents pages in the archive, refer- 
ences to figures and tables link to the 
locations in articles where these elements 
appear. Other links to these same elements 
occur in the text of the articles. 

Why duplicate them? Magazine design- 
ers are always looking for ways to pro- 
vide “multiple entry points” to informa- 
tion. On the Web you can literally do that. 
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As usual, you need automation to im- 
plement this rule in a cost-effective man- 
ner. It was easy to make the Perl script 
that builds vpr views tack an iconic search 
link onto each row. For the table-of-con- 
tents links to elements inside articles, it 
was a bit trickier. The Epsilon Extension 
Language (EEL) program that generates 
the table-of-contents pages has to scan ar- 
ticles for link targets of the form 


«a name-linktarget» 
<h3>Title</h3> 


and build matching link sources like this: 


<a href=pathname#l inktarget> 
Title</a> 


Here’s another example: an uplink from 
each table-of-contents page to its parent 
(the Web equivalent of cd .. .). Initially I 
omitted these, relying on the native back- 
tracking ability of browsers. If you start 
on the archive’s main page and follow the 
path August 1995 -> News and Views -> 
Apple’s New Multimedia Macs, you can 
climb back up the tree by clicking on your 
browser’s “Go back” button. 

But what if you arrive at the article 
"Apple's New Multimedia Macs" by way 
of a search, either from the BYTE search 


TOOLWATCH 


‘MHonArc 


(http://www.oac.uci.edu/indiv/ehood/mhonare.html) 


Point Earl Hood’s masterful Perl script at a file of 
E-mail messages in Unix format, and it creates a 
threaded HTML archive, complete with decoded 
MIME attachments. There are other excellent mail- 
to-HTML converters (e.g., Kevin Hughes' hyper- 
mail, http:/ /www.eit.com/software/hypermail). 


MHonArc doubles as a great Perl tutorial. 


BOOKNOTE 


ОЕ ДИИ The Essential Distributed Objects 
! Survival Guide, $29.95 


iid Шү! by Robert Огап, Dan Harkey, 


and Jeri Edwards 
John Wiley and Sons, 1995 
- ISBN 0-471-12993-3 


This worthy sequel to The Essential Client/Server 
Survival Guide explores two competing distributed- 
object architectures—CORBA and OLE/COM. The 
authors prefer CORBA, but they frame the debate 
in ways useful to anyone curious about the tech- 
nical underpinnings of a global computing fabric. 
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Multipane browsing with Netscape Navigator 2.0 frames: Witli this exciting HTML extension you can consolidate 
large sets of pages—here a whole issue of BYTE—into a single multipane browser. 


page or an external one? Now the “бо 
back" button takes you back to that search 
page. There's no easy way to explore the 
context surrounding "Apple's New Mul- 
timedia Macs"—that is, the other August 
1995 News & Views articles. An uplink 
„„ onevery table-of-contents page sup- 
plies the crucial missing path. 


RULE 6: 

Degrade Gracefully 

The tabbed indexes in vpr views rely 
on two visual cues to focus attention 
on the current tab: font enlargement 
and absence of highlighting. If your 
browser doesn't support the nonstan- 
dard <font> tag, the effect diminish- 
es but still works. This is an example 
of graceful degradation. Other ad- 
vanced HTML features, notably ta- 
шш bles, degrade disastrously when they 
are viewed via Lynx or a first-gener- 
ation GUI browser. For that reason, 
we use tables sparingly. 

How much do you care about less- 
capable browsers? That's your call. 
Knowing how many Lynx or Mosaic 
1.x users visit your site (see “Damn 
Lies,” February BYTE, to learn how 
to collect that information) helps you 
to scope the problem. But remember 
that even a small share of the Web 
population can represent a lot of peo- 
ple. For example, the 3 percent of our 
visitors who use Lynx form a group 
that is 3500 strong—and growing. 


And some of those visitors, I was recent- 
ly reminded, are blind. 

To serve up tabular data to the full spec- 
trum of browsers, the ultimate solution 
starts with cell-tagged data—in HTML 
or any other format that fully specifies 
rows and columns. Then it mechanically 
derives a plain, ASCII-formatted version. 
Finally, it delivers either the rich or plain 
version according to the capabilities of 
each incoming browser. I commend sites 
that do this. Ours doesn't—yet. 


Practice What You Preach 

As I wrote these rules, I found our site 
guilty of several violations. Buttons didn't 
always behave as buttons should (see Rule 
2); archive pages didn't offer redundant 
access to the search function (Rule 5); and 
some graphical links lacked text alternates 
for Lynx users (Rule 6). 

As I correct these flaws, I’m exploring 
the design opportunities—and the chal- 
lenges—of Netscape Navigator 2.0. Using 
its <frameset> tag, I have prototyped a 
smalltalk-style article viewer (see the fig- 
ure above) that promises to vastly enrich 
navigation of the archive. 

How will my six design rules play out 
in this environment? Beats me; I only 
know that somehow they must. Watch the 
site and let me know what you think. Ш 


Jon Udell is BYTE's executive editor for 
new media. You can reach him on the Inter- 
net or BIX at judell 9 bix.com. 


Jour hard drive is getting 
bigger, much, much bigger. 


Large hard drives make megabytes disappear! 


Believe it or not, your new high-capacity hard disk may only be an і at M 
illusion. You see, preconfigured hard drives can (and do) waste hun- fr А \ / 


f 


dreds of megabytes of storage space because of inefficient cluster sizes. 


Now watch those wasted megabytes reappear before your very eyes. 


Now with PartitionMagic 2.0, you have the power 


PERCENT OF WASTED HARD DISK SPACE 


* b 0 L Е 3 
256 MB-511 MB partition to easily reclaim up to 40% of your hard-disk's 


with 8 K clusters 


512 MB-1023 MB partition 
with 16 K clusters 


10% 


wasted storage space instantly.* With a wave of 


your mouse, you can visually resize hard-disk par- 


1024 MB-2047 MB partition 
with 32 K clusters 


ACTUAL AMOUNT OF WASTED SPACE DEPENDS UPON THE NUMBER AND SIZE OF YOUR FILES 


titions (which automatically resizes inefficient FAT 


clusters) to optimize your hard drive, secure data, 
and organize applications and operating systems in a more efficient way—even when using disk 


compression software like Stacker and DriveSpace. 


Award-winning technology that steals the show! VERSION 1.0 


0&2 Um 


OS/2 Professional Magazine selected PartitionMagic 1.0 as the Best 
New OS/2 Utility for 1995. OS/2 Magazine gave it the prestigious 


LETETTE 


AWwASC! 


Editors Choice Award. But 1.0 was just our warm-up act. PartitionMagic WINNER 
2.0's user-friendly interface, combined with its non-destructive partition and cluster resizing helped 
it win BYTE Magazines Best of COMDEX Award at Fall COMDEX 1995. The experts agree, it's 


hard-disk magic you'll use again and again. 


iad Discover how easy it is to put your hard disk under your spell. To order PartitionMagic 


PartitionMagic for Windows 95 & DOS is just $49.95; for OS/2 & DOS, only $69.95. 
Also, ask about our special 30-day money back guarantee. Patents pending. For more information 


(and magic) visit our home page at: http://www.powerquest.com. 
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PartitionMagic 
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509002 Тһе industry's highest quality , 
Q Rainbow is the world's only software 


protection supplier with ISO 9002 
Certified Certified quality standards. 


+ Reliability to depend on 


In 1995, Sentinel improved its 
industry leading reliability to over 
99.985% – far more reliable than any 
other software protection product. 


Manage network licenses : 
NetSentinel" is the orily protection 


NeWore tO undergo rigorous testing by and 


Jeedord receive approval from Novell. 


wt Trulv transparent protection 


Designed to go unnoticed by your 

customers, Sentinel does not 
interfere with hardware, peripherals 
or other software programs. 


"Compatible with your software 
Our partnerships with Apple, 
Microsoft and IBM mean Sentinel 
protects software for any hardware 
or operating system. 


A substantial investment in R&D | а ДИЦ У » 

In 1995 alone, Rainbow invested over „Мм ME. ocn uv | "d 
$4,500,000 in R&D to make the world's Р Léa 
leading software protection even better. ie ш 
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Total security & flexibility 


Sentinel keys are available with 

proprietary ASIC technology, multiple 

EEPROM cells or even a microcontroller — 
giving you the world’s best software protection. 


Global service & support | 


Rainbow supports its customers ; 
| with offices and distributors Ў 
in more than 40 countries. 


с 
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protects more software 
ıer dongles combined! 


Over 8 million Sentinel" keys 
protect software worldwide. 
In fact, 5596 of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 


Sentinel stops piracy and protects 
your revenue. Only Sentinel gives 
you leading-edge technology, ISO 
9002 certified quality and over 
99:98500 reliability. 


Call today for a FREE Sentinel 
Software Protection Guide or 
order a Sentinel Developer's Kit, 
complete with 

a Sentinel key, 
software, and the 


Sentinel is easy to implement and 
PU Ri үч ^ Sentinel CD-ROM. 


transparent to your end-users. When 
you need on-time delivery and 
global support, you need Sentinel. 


Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 
you're losing sales and revenue. 


(800) 852-8569 


SCIU Nel 


Software Protection 


Visit the RAINBOW TECHNOLOGIES home page on the Internet at: http://www.rnbo.com 
WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 B Tel: (714) 450-7300 Ш Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 B U.K.: (44) 1932 570066 Ш FRANCE: (33) 1 41 43 29 00 Ш GERMANY: (49) 89 32 17 980 


(RAINBO 


TECHNOLOGIES 


ARGENTINA: Agn-Aid, S.A. (54) 1 8030536 
AUSTRALIA: LOADPLAN (61) 3 9690 0455 
BELGIUM/LUXEMBURG: E25 (32) 92 21 11 17 
BRAZIL: MIPS Sistemas Ltda. (55) 11 574 8686 
BULGARIA: KSIMETRO (35) 9279 1478 
CHINA (East); Shanghai Pudong Software 
Park Electronics Company (86) 21 6417 8626 
CHINA (North): CS&S (86) 10 217 7722 X2404 
COLOMBIA: Construdata (57) 1 610 7500 


CZECH REPUBLIC: ASKON Int'l (42) 2 3103 652 
EGYPT: ZEDAN-ADS (202) 248 8994 

GREECE: Byte Computer S.A. (301) 924 17 28 
HONG KONG: AlfaLink Tech. Co. (852) 2333 0626 
HUNGARY: Polyware Kft (36) 76 481 236 
INDIA: ANC Engineering Co. (91) 11 4615680 
INDONESIA РТ. Promptrade InfoScan (62) 21 375 166 
IRAN: GAM Electronics (98) 21 205 5750 
ITALY: BFI IBEXSA SPA (39) 23 31 00535 


ITALY: Siosistemi (39) 30 24 21074 
JAPAN: Giken Shoji Co., Ltd. (B1) 52 972 6544 
JORDAN: CDG Engineering (96) 26 863 861 
KOREA: Genesis Technologies (82) 2 578 3528 
LEBANON: National Group Cons. (961) 1 494317 
MALAYSIA: Eastern 5ystems Design 
(M) Sdn Bhd (60) 3 241 1188 
MEXICO: Impex Comp., S.A de C. V. (52) 66 210 291 
MOROCCO: Futur & Soft (212) 2 40 03 97 


NETHERLANDS: IntroCom (31) 74 2430 105 
NEW ZEALAND: Software Images (64) 09 378 9790 
PHILIPPINES Mannasoft Technology 

Corporation (63) 2 813 4162 
POLAND: HITEX Sp. 2 о.о. (48) 22 41 97 51 
PORTUGAL: COMELTA (351) 1 941 65 07 
SAUD! ARABIA: ZEDAN (966) 2 665 1904 
SCANDINAVIA: Perico A/S (47) 2249 1500 
SINGAPORE: Systems Design PTE LTD (55) 747 2266 


SOUTH AFRICA: Secure Soft (27) 11 482 6964 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: IBV AG (41) 1 745 92 92 
SWITZERLAND: Safe Compaid S.A. (41) 2 421 5386 
TAIWAN: Evershine Tech. (886) 2 8208925 
THAILAND: BCS Int'l (66) 2 319 4451 
TUNISIA: ASCI (216) 1 781 751 
TURKEY: BIMEKS, Ltd. (80) 216 348 3508 
VENEZUELA: HRT-M Osers (58) 2 261 4282 


©1996 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and NetSentinel are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 
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Tuning Tools Optimize for Pentium PAGE 96DM 3 
Bugs: Find "Ет, Squash Em PAGE 96DM 3 


32-bit Delphi Delivers Power, Speed PAGE 96DM 4 


Netscape Progr amming PAGE 96DM 18 
Secrets Revealed 


Track That Code Net-Surfing with Notes m 


Configuration management packages keep big, Want to have your cake and eat it, too? Here's how 
sprawling development projects organized and to use Notes as your Web development tool. 
manageable, even with multiple teams at multiple PAGE 96DM 13 
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We're Free 
{от the next 


30 days, 


i230 


System Architect is 
the award winning 
client/ server soft- 


ware engineering 


tool that delivers 


higher performance — at a lower 
price. And to show you, we'll send you 
a copy of System Architect" to evalu- 
ate for 30 days — absolutely free. 
OBJECT-ORIENTED ACD 
Implement your OO design using SA 
Object. Some of the features include: 
* Support for Booch, Shlaer/Mellor, 
OMT, Coad/Yourdon, and Use Case 


* User-extensible repository 


9 og TES AX 


ADVANCED DATA MODELING 

Develop your server design using SA’s 

data modeling capabilities: 

* Comprehensive support for the DBA 
function 

* Generates DDL from data models for 
Oracle, Informix, SQL Server, Access, 
SYBASE and many others 

* Support for physical/logical data 
modeling 

* Specify referential integrity rules 

* Trigger & Stored Procedure editors 


у XDB' SC L Base OS/2 PM. 


STRUCTURED A@D 
Develop your client/server design using: 
¢ Information Engineering 
* Yourdon/DeMarco (event-driven) 

* Gane & Sarson 
* Ward & Mellor (real-time) 
* Decomposition diagrams 
* SSADM IV 
BPR 
Popkin Software has introduced a business 
process reengineering tool. Call for details. 
55,000 USERS 
CAN’T BE WRONG 
That’s the number of satisfied SA users 
worldwide, and it's growing every day. 
Try IT FREE For 30 Days.* 


TO QUALIFY FOR AN 
EVALUATION Copy OF SA, 
CALL 800-732-5227, EXT. 695 
OR Fax 212-571-3436. 


* Offer good in US and Canada only. See distributor 


telephone numbers below for international response. 
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Pentium 
Performance 


Unlocked 


A visual tool goes beyond profiling to provide instruction- 
level tuning tips for 486 or Pentium platforms 


ROBERT L. HUMMEL 


ising user expectations of sizzling applications perfor- 
mance have put programmers back in the code-optimiza- 


tion hot seat. Fortunately, this doesn't mean you'll have to dust off 
your assembler. Intel has introduced VTune, a Windows-based 
visual-tuning environment for the x86 architecture. 

The tool provides a visual display of the CPU resources being 
consumed by all active software on Windows 3.1 and Windows 
95 systems. It identifies the sections of code that are using sub- 
stantia] CPU processing time, not only in the application being 
tuned, but in the OS and device drivers as well. Time spent in sys- 
tem and user modes and for 32-bit, 16-bit, and V86 applications 


is also displayed. 


VTune can display details of the 


With VTune, you can identify pentium's dual- pipeline architecture, 


and troubleshoot code hot spots. 
Double-clicking on a resource 


showing actual instruction pairing 
and penalty information. 


spike brings up the Hotspots 
window, a low-level view of 
the sections of code within that 
module. If you double-click 
again, the Source Viewer brings 
up your source code. The tool 
requires no source code changes. 
If source code isn't available, a 
built-in disassembler creates 
listings from object files. 

Regardless of the program- 
ming language, including as- 
sembly language, VTune dis- 
plays the line numbers and 
percentage of CPU time spent 
executing each active code 
statement. VTune flags possi- 
ble trouble, including instruc- 
tion sequences that result in 
penalty conditions and poor in- 
struction pairing. 

VTune goes beyond simply 
reporting trouble. Context-sen- 
sitive tuning tips are available 
as on-line help. The program 
is language-independent and 
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works with industry-standard 
compilers. But if you program 
in C, the C Tuning Coach iden- 
tifies tuning opportunities in 
your source code and validates 
your current optimizations. 

Improvements can be dra- 
matic. "After two days of work 
with these tools, we were able 
to boost display performance 
[of our Windows application] 
12 times higher," says Udi 
Noach, R&D Manager at Ат- 
pol Technologies, an Israeli 
company. "[VTune has] helped 
us detect precious idle system 
time that we could exploit." 

Using the built-in scripting 
interface, you can perform au- 
tomated performance analysis 
of all the software executing 
on your system. 

VTune supports 486 and 
Pentium processors. Intel plans 
support for the Pentium Pro 
(P6) processor. 
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High-Tech Tool for Low-Down Bugs 


he complexity of today’s 
large applications seems 
destined to foil the attempt of 
even rene most thorough devel- 
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ортеп! team to ship bug-free 
software. Seemingly small de- 
fects can ripple through a prod- 
uct, branding it with a reputa- 
tion for being unreliable and 
bug-ridden. Ultimately, the cost 
of bugs to the developer and 
the company can far exceed 
their original impact. 
Automatic testing of release 
candidates coupled with a 
large-scale beta-testing pro- 
gram will generally uncover a 
majority of the most common 
bugs. But what about those oc- 


BoundsChecker Professional detects 
72 types of Windows errors. 


casional bugs that occur only 
in odd configurations? Can you 
be sure you've gotten them all? 
The cost of fixing bugs at a 
late stage of product develop- 
ment is high, requiring patches, 
updates, and technical support. 
The optimum and most cost- 
effective time to detect and cor- 
rect bugs is as they're coded. 
Well known for its Soft-ICE 
family of debugging products, 
NuMega recently announced a 
new edition of its Bounds- 
Checker automated error-de- 
tection and analysis product for 
Windows 95 and Windows NT 


applications. BoundsChecker 
Professional automatically de- 
tects 72 categories of Windows 
errors—three times as many as 
the standard edition detects— 
while your program is running. 
These include dynamic mem- 
огу overruns, resource leaks, 
pointer checks, and Windows 
АРТ function failures. Along 
with flagging errors, the pro- 
gram provides comprehensive 
explanations and code exam- 
ples of the errors, and instruc- 
tions on how to correct them. 
According to Jim Moskun, 
chairman of NuMega, "The 
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ability to ‘check early, check 
often’ will accelerate error de- 
tection and make it faster and 
easier to isolate and fix pro- 
gramming errors.” NuMega 
claims that you can cut up to 


- Program Ене ot Detected 


akFromReassigníi) 


b = (char *)malloc( 10); 


. except ( EXCEPTION EXECUTE HANDLER ) 


Check early, often, and smartly. BoundsChecker’s extensive 


help screens suggest bug fixes. 


{leakerr.cpp, Line 213) 


20 percent of a project’s de- 
velopment time by using 
BoundsChecker Professional 
to speed debugging. 

If you develop applications 
using Microsoft Visual С++, you 
can take advan- 
tage of Bounds- 
Checker Pro- 
fessional 
without depart- 
ing your inte- 
grated devel- 
opment 
environment 
(IDE). The pro- 
gram appears 
on the toolbar, 
in the pull- 
down menus, 
and as a folder 
tab. Bounds- 
Checker Pro- 


fessional mimics the user inter- 
face of Visual С++, allowing you 
to use it as easily as the standard 
commands to build, run, and test 


your programs. 

The program also features 
NuMega’s Compile-Time In- 
tegration technology, which en- 
hances debugging while leav- 
ing your original source code 
unchanged. At compile time, 


Bounds- 
Checker Pro- 
fessional auto- 
matically 
inserts error- 
checking code 
into your pro- 
gram, saving 
you hours of 
editing and re- 
compiling and 
encouraging 
frequent bug-checking. 

To meet the increased de- 
mand for software quality as- 
surance, developers must as- 
sume a greater responsibility 
for thoroughly testing their 
code. With tools like Bounds- 
Checker Professional, you can 
do so in a convenient and non- 
intrusive way. 

—RLH 


Delphi 2.0: Visual, Fast, and Now 32-bit 


orland's introduction of 

Delphi 2.0, the 32-bit 
version of its popular Windows 
rapid application development 
(RAD) tool, fans the flames of 
software's hottest tools cate- 
gory: visual applications de- 
velopment for client/server ap- 
plications. With powerful new 
features, Delphi 2.0 deserves a 
close look from even the most 
dedicated users of Visual Basic 
4.0 and other such tools. 

OLE support in Delphi 2.0, 
for example, includes the abil- 
ity to install and use OLE cus- 
tom controls (OCXes) as well 
as create OLE automation con- 
trollers and servers. You can 
use the program to create both 
in-process and out-of-process 
servers. A 32-bit Delphi appli- 
cation can then control OLE 
applications. 

Delphi automatically creates 
an object wrapper when you 
install an OCX, providing an 
object-oriented view of that 
control. This gives the pro- 
grammer the ability to use ex- 
isting third-party OCXes as 
well as the ability to customize 
OCXes through inheritance. 


Developers looking to fully 
exploit 32-bit environments 
such as Windows 95 and Win- 
dows NT will appreciate Del- 
phi's support for multithread- 
ing and its 32-bit flat address 
space. Arrays, strings, records, 
and other data structures can 
now be up to 2 GB in size. 

However, Delphi's most sig- 
nificant advantage over other 
environments, particularly Vi- 
sual Basic, is its 32-bit opti- 
E native code se ی‎ 
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that capitalizes on the exper- 
tise developed for Borland's 
C++ compiler. Compiling of- 
fers developers some perfor- 
mance enhancements, includ- 
ing smaller EXE files, faster 
performance in code-bound ap- 
plications, and the ability to 
share code using a common 
OBJ format. 

Borland's advertising trum- 
pets the fact that Delphi pro- 
grams are compiled, while Vi- 


sual Basic programs are simply 
ERE DUE 
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Adventure Undersea 
Blue Sports Club 
Frank's Divers Supp 


$0.00. FOB 
$7,885.00 FOB 
$4,807.00 FOB 


$0.00 FOB 

$6,500.00 FOB 
30.00 Net 30 
30.00 Net 30 


Delphi 2.0 ——Ü OLE — — {OCXes) and 32-bit applications for 


Windows 95 and Windows NT. 
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interpreted p-code. Speed, says 
Lance Devin, who is the senior 
product manager for Delphi, is 
a critical advantage of Delphi. 
“In client/server applications,” 
he notes, “people have an ex- 
pectation that going to or from 
a server should be as fast as ac- 
cess on a local machine.” 

Christopher Flores, who is 
the director of technical mar- 
keting for Visual Basic, dis- 
misses that claim. “Borland 
emphasizes compilation,” he 
observes. “We say that [inter- 
preting code] is not a bottle- 
neck in client/server program 
operation.” 

Performance is an issue when 
you use these tools to develop 
enterprise and mission-critical 
applications. Delphi 2.0’s com- 
piler architecture offers easy 
access to important system fea- 
tures, such as multithreading, 
a flat-memory model, and OLE 
automation and controls. These 
features give developers a new 
way to maximize their devel- 
opment possibilities in such en- 
vironments as Windows 95 and 
Windows NT. 

—RLH 


Power Objects, 
Because every line of code you write 
ends up on your face. 
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Pe A 99 yy Unnecessary and repetitive code takes its toll. On your business, on your mind, and, yes, even your 
| face. But relax. Apple®, the experts in easy to use technology, has teamed up with Oracle, the database 
en ffc > experts, to bring you a winning business solution. Oracle Power Objects ™. 
A visual programming tool, Power Objects 
automates complex database functions by let- 
PW ting you reuse code quickly via drag-and-drop 
| object technology. With Power Objects you can. industry standard BASIC language 
insert and delete data located on a server DBMS with сет scalability to Oracle 7 & SOL Server 
full transaction support and no coding whatsoever. The | Native Oracle 7 & SOL Server interfaces 
same task in Visual Basic would require many redun- — | True objectoriented code reusability 
dant lines of code. You can even run Windows app's OCX and OLE 2 support 
unmodified on a Macintosh ™ and vice versa. And Multiplatform: Windows, Macintosh, OS/2** 
Power Objects uses a scripting language you already e ert rie Ды rh ШЫ 
know, standard BASIC. 
To eliminate unnecessary lines of code from your iited time offe er today by calling Apple d 
programming, and perhaps elsewhere, buy Oracle 800- | 3f 
Е Power Objects today, before it's too late. Available for visit t 
W both Macintosh and Windows in the Personal or n /WWW.Ofac 
MacOS  Forwindows Client/Server Edition. see the Apple reselle 


Drag-and-drop database programming 
Integrated SQL database 
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Enabling the Information Age 


Offer valid through March $1. 1996. Tax, shipping aud Ралита costs are not included Apple Comper me All rights reserved, Apple. the Apple tega, the Mac OS fago, and Macintosh ате registeret trademarks of Apple Computer luc. in the US and other countries Oracle Paver Objects and Oracle Моге 
are registered trademarks of Oracle. Corp. All oiber trademarbs are the property of their respectire owners Prices listed are special promotional prices and reseller prices mim кагу. Offer valid only in thet 5 and wot valid in connection wih any other offers “Based on the regular estimated пенай rice 
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Have Your Windows” 95 Applications 
Been Checked For Quality? w» 


With the advent of Windows 95, 
new applications are coming with increased 
complexity and sophistication. As is true of all 
complex products ... whether it’s a car or a software 

package ... the bugs need to be worked out. 


Nu-Mega Technologies pioneered automatic error detection. As the industry leader, we 

are now introducing the next generation ... BoundsChecker™ Professional Edition. It revolutionizes 
automatic bug finding and takes it to new depths. In the next few months, you'll see the 
BoundsChecker Professional Edition difference. Some of the largest software development companies 
are using BoundsChecker for their Windows 95 applications. Wouldn't you like to know who? 


Nu-Mega: Improving Software Quality ... 
If You're An End-User, We'll Tell You Why. 
And If You're A Developer, We'll Show You How. 


Call 1-800-4-NU-MEGA U.S. ONLY 


For International Calls (country code) + 603-889-2386 


IM 
Ü Nu-Mega 
К TECHNOLOGIES INC 
P.O.Box 7780 Nashua, NH 03060-7780 
Tel (603) 889-2386 © Fax (603) 889-1135 © infoGnumega.com • http://www.numega.com/ 


Сігсіе 610 on Inquiry Сага. 


Track That Code 


KIP MCCLANAHAN 


f yelling, "Where's the floppy 
with the source code?" is your 
idea of version control, then you 
may be sacrificing productivity 
and quality. More rigorous version con- 
trol is now available in several forms, 
ranging from utilities integrated into 
popular development environments to 
cross-platform, multitool, distributed 
configuration managers. 

We're talking about tools that go be- 
yond the traditional low-end version- 
control (VC) tools—such as the RCS 
(Revision Control System) and SCCS 
(Source Code Control System) pack- 
ages—that were built around the con- 
cept of a vault. With these tools, an 
individual developer creates a work en- 
vironment by extracting source files 
from a central repository and copying 
them to a private workspace outside the 
VC system. Typically, all source files 
must be copied—even those that the 
developer doesn’t plan to change. 

As he or she completes the changes, 
the developer checks the revised source 
code back into the vault. In an active 
project, this results in many copies of 
each source file. Because programmers 
change the files outside of the VC sys- 
tem, they cannot coordinate simulta- 
neous updates to the sources. This lim- 
itation often results in such problems 
as developers overwriting each other’s 
changes, and it limits the opportunities 
for concurrent development. 

Contemporary development de- 
mands have put even more pressure on 
this older approach. For one, teams no longer work on a single 
source base; parallel development, where many development 
teams work on the same source base for both maintenance and fu- 
ture product development, is common. 

In addition, the chance of a single software manufacturer’s 
producing products that can work together on Unix and PC plat- 
forms alike is much higher today. Similarly, the availability of 
scalable OSes that can run on RISC and Intel platforms alike, 
such as Windows NT, has encouraged manufacturers of high- 
end enterprise tools to produce versions that accommodate both 
types of platforms. 


Complex development 
problems require powerful 
solutions. Modern version- 
control systems may be 
the answer you need. 


More robust VC tools allow de- 
velopers to track all changes made 
to every file in a project. Further- 
more, they manage access to dif- 
ferent components of a project, en- 
abling controlled sharing of code 
among the (possibly several) de- 
velopment teams that are involved. 
In a large-scale effort, where pro- 
gramming teams might be at different geographical sites, a com- 
prehensive VC system enables each team to view the others’ 
changes while maintaining control over access to the source files. 

A configuration management (CM) system includes the func- 
tions of an advanced VC system and expands them in several 
important areas. Instead of simply allowing a developer to create 
a workspace by checking out source files, a CM system man- 
ages that workspace to the benefit of the entire project. A devel- 
oper working on one section of code, for example, might want 
to test current changes for compatibility with the latest code revi- 
sions from one team while remaining isolated from the changes 
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How Version Control Works 


Dispersed programmers get the code they need... 


cach team 
'he SG E )ut 


Teams can 


E E ты к 
download 


Seattle team 


p * | 
ya ум جر‎ d ^ m^ir 
code that thet 


Milestone 


January February 


March 


while team leaders manage complex project time lines . . . 


Code repository 


| rac «81721 
Of ma 
г тас 


1 n 
DIOCKS 


node 


Status report 


April May 


June 


July August 


A successful VC/CM system might need to synchronize files at multiple remote sites among different development teams, create interim builds that can be replicated, and 
monitor work flow to ensure timely delivery of an end product. 


Em ico alexi dev 


| Ёш олс 


Dto s Eg. Chee rie Ins 


Parallel versions available for merge: 


Status 


тее [ на or [Continue | Merge 
Associate with task: -——— : —— 


Core re: 


Continuus/CM notifies a user that there are parallel 
versions of a particular file (here, draw.c] in existence. 
Any or all versions are available for merging with a 
user’s current changes. 


that are being implemented by another team. 

In addition, a vigorous CM system in- 
cludes such build management features as 
minimal rebuilding, documenting the com- 
ponents that make up each software build, 
and making available the entire file envi- 


96DM 8 BYTE MARCH 1996 


ronment of any build. The 
reliability and reproducibil- 
ity of the build environment 
are critical for quality con- 
trol and for tracing the gen- 
esis of any bugs that are dis- 
covered later in the testing 
process. 

Support and enforcement 
of organization-specific 
| policies and procedures are 
the final tasks of a modern 
CM system. Because such a system 
holds key information about a project, 
including the status of and relation- 
ships among its individual compo- 
nents, it’s uniquely able to generate 
status reports, identify and track prob- 
lems early in the development cycle, 
and project forward to milestones. 


The New Frontier 

The importance of VC as a part of the soft- 
ware development process has evolved 
dramatically from the earliest “who’s got 
the source floppy?" stage. Yet many soft- 
ware developers continue to use home- 
grown VC systems that grew along with 


their products. In a recent survey, only 5 
percent of the software companies polled 
worldwide reported that they used a com- 
mercial VC/CM product. 

This may be in part because compilers 
and visual design environments, partic- 
ularly in the Windows environment, in- 
creasingly include their own somewhat- 
limited VC capability. The simplicity of 
these built-in and add-on facilities makes 
them more approachable than full CM 
packages. However, simplicity comes at 
a price: lack of process control, lack of an 
automated workspace setup, and limited 
scalability. 

Clearly, times have changed and the de- 
velopment process has evolved. Powerful 
new features are appearing in the current 
crop of VC/CM tools in an effort to keep 
pace with today’s software development 
requirements. Although many features of 
VC/CM tools are touted by their providers, 
a few key areas of VC and CM products 
are crucial. 


Development Environment Integration 
Version control must be readily available 
and easy to use from the comfort of the 


Septemb 


and can control multiple builds 


aici 


October November December 


Applications Development Issues 


VC/CM solutions promise to help 
you overcome these common 
development problems: 


* Reduced time to market 
* Increased application size and complexity 


* Large numbers of development and delivery 
platforms 


° Increased team size 

* Geographical separation | 
* Quality-assurance requirements | 
* Emphasis on code reusability | 
* Impact of programmer turnover | 


development environment. Nearly every 
VC/CM solution provides (or is scheduled 
to provide) integration with common devel- 
opment environments. Intersolv's PVCS 
and Mortice Kern Systems' Source In- 
tegrity, for example, support many of the 
popular integrated development environ- 
ments (IDEs), including Delphi, Visual 
Basic, and Visual C/C++. 

To encourage integration, many VC/CM 


High-End Watershed: 
Multisite Support 


A: software companies struggle 
to pump up their productivity 
on large-scale projects, it's becoming 
common for them to divide the re- 
sponsibility for software development 
among several teams located at dif- 
ferent sites. These teams might be in 
adjoining rooms, in different places 
across town, in neighboring states, or 
scattered over the globe. 

Even if an infrastructure exists to 
support these teams, it's not necessar- 
ily available to contract programmers 
working from their own offices or off- 
shore development shops. In some 
cases, a programmer might need to ac- 
cess source code while performing on- 
site support or customized develop- 
ment at a client's facility. 

In each of these situations, version- 
control and configuration management 
(VC/CM ) tools built around a single- 
server paradigm fail to deliver the 
needed capability. Changes made at 
remote sites must be merged into the 
sources at the main site. But perform- 
ing this process manually is time-con- 
suming and can be prone to error, es- 
pecially if users at several sites are 
making changes to the same sources. 
Also, different sites might be in control 
of various software components, which 
makes it difficult to locate the master 
copy of a particular code component. 

To be effective, a multisite VC/CM 
system should support the manage- 
ment of a distributed development en- 


providers publish a set of APIs that third- 
party applications can use to incorporate 
VC/CM features into their applications. If 
your development project intends to use, 
or could benefit from, such features, a 
published API should be high on your fea- 
ture-set checklist. Xcc Software's RCE, 
for example, is delivered as a set of APIs in 
library (DLL or LIB) form. 

Low-level integration of VC and CM 
opens up other doors that might move 
VC/CM tools into common usage. For in- 
stance, a developer charged with creating 
a VC system for software might leverage 
that work by developing a modified system 


vironment. It must maintain parallel 
repositories at multiple sites without 
manual intervention. These sites should 
be synchronized automatically as de- 
termined by the project coordinator, 
either periodically or in response to 
such events as the release of code. 

Of course, support should exist for 
distributing updates via an enterprise- 
wide network. But the use of other 
channels, including direct-dial, Internet 
transfer, and using such media as tape, 
should be supported as well. Brute- 
force methods of synchronization are 
wasteful. An efficient system mini- 
mizes the volume of data transfer by 
exchanging only changed files or even 
just the changes within files. And, fi- 
nally, the system must be available on 
all platforms on which the develop- 
ment is taking place. 

According to Van Simmons, prod- 
uct manager for VNP Software's Dev- 
Man, "Distributed development tools, 
combined with the widespread avail- 
ability of affordable Internet connec- 
tions, can produce very important gains 
in this regard. Scattered sites all over 
the world can work together as a team 
on one project." 

Multisite VC/CM support will like- 
ly become a high priority for many 
VC/CM-solution providers. Before the 
widespread adoption of multisite sup- 
port occurs, however, customers must 
demand that security issues and cross- 
platform limitations be addressed. 


to track drawings in a CAD/CAM system 
or documents in a marketing group. For 
these applications, an API-based system 
may provide the most flexibility. VC/CM 
manufacturers see this situation emerging. 
By building task flexibility into a system, 
they can market their tools as a single en- 
terprise-wide management system. 


Cross-Platform Support 

Now that PC compatibles, Macs, and Unix 

workstations can all serve as common de- 

velopment platforms within the same cor- 

poration, VC/CM solutions must address 

the needs of a heterogeneous environment. 
continued 
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Atria's ClearCase displays detailed historical and 
change-tracking information for any particular file 
within a project. 


Consider the range of computer systems 
attached to the Internet: For the most part, 
the hardware details are completely trans- 
parent to the user. 

Although an enterprise network sup- 
ports a number of heterogeneous platforms, 
cross-platform support for development 
tools is a relatively new concept. Whether 
a developer is using Windows, Windows 
95, Windows NT, OS/2, DOS, Unix, or 
Mac OS, development tools should func- 
tion in harmony. 

Diverse platforms will increasingly have 
to interoperate. However, the different 
compilers, linkers, and OSes that are used 
in a heterogeneous development environ- 


Atria Software, Inc. 
Natick, MA 

| (508) 650-5100 
fax: (508) 650-3573 
info@atria.com 


VNP Software 
Cambridge, MA 


Rockville, MD 
(800) 547-7827 


(802) 496-7799 
fax: (802) 496-7790 
sales@bandw.com 


version-control software: 


SIZING UP THE FEATURES 


Advances in version-control and configuration management (VC/CM) software are cur- 
rently concentrated in three important categories. Here's a brief description of what you 
should expect from products that claim to support these features. 


VELOPMENT ENVIRON 


This feature should give you seamle 


SS access to 


„чре, и 


ures from within a 


ТЕСЕ 


VC/ 


CM feat 


common development environment, such as Delphi, PowerBuilder, Visual Basic, 
or Visual C/C++. VC/CM features should appear as icons or menu items within 
the integrated development environment (IDE). This way, you don’t have to exit 
your IDE, check out a file, and then reload the IDE. Publication of APIs by the 
VC/CM program also allows other applications to integrate VC/CM features into 


their base functionality. 


ULTISITE SUPPORT 


zm те 


This feature enables you to work on a particular project from different geo- 


graphical locations. This implies intrinsic support and control for modem and 
network access to the project. Initially, you might want to have one central serv- 
er that can be remotely accessed; ultimately, you might need multiple distrib- 
uted servers that automatically synchronize with each other. 


"^ E», 


This 


>< - 1 Р т me E "Vt 4810 


feature should allo 


] - 0 | 2" 


w you to work on a project from a variety of heteroge- 


neous platforms, including Windows, Windows 95, NT, 0S/2, DOS, Unix, and 
Mac OS. True cross-platform support ensures that you can exchange and ma- 
nipulate source code independently of your current platform. 


ment continue to make this an elusive 
goal—but one that is brought closer by 
advanced VC/CM systems. Atria's Clear- 
Case and Continuus Software's Continu- 
us/CM are two examples of VC/CM prod- 
ucts that support a wide range of Unix and 
PC development environments alike. 


IBM Corp. 

Somers, NY 

(800) 426-3333 

http: //www.software.ibm.com 


(617) 280-4000 
fax: (617) 280-4095 


PVCS, from Intersolv, and Mortice Kern 
Systems’ Source Integrity cover the PC 
domain thoroughly. 


The Future 

VC/CM system providers are working dil- 
igently to deliver on their promise to pro- 
vide increasingly flexible tools that in- 
tegrate transparently into the software 
development process. Because of its in- 
herently heterogeneous nature, the Internet 
will play an important role in removing 


http://www.atria.com http://www.vnp.com/DevMan Microsoft Corp. barriers to VC/CM solutions by encour- 
Redmond, WA : Д 
Continuus Software Corp. Xcc Software (800) 426-9400 автр the development ої tools for multi 
Irvine, CA Karlsruhe, Germany (206) 882-8080 site and cross-platform environments. In- 
(714) 453-2200 +49 721 96179 14 fax: (206) 936-7329 deed, the need to track and manage the 
fax: (714) 453-2276 fax: +49 721 96179 79 http://www.microsoft.com/ rapid evolution of documents that are pub- 
info@continuus.com rce@xcc-ka.de ssafe lished tha World Wide Web 
http: //www.continuus.com http: //www.xcc-ka.de ISHED оп Te OE) Wile WSD Thay prove 
Progress Software Corp. to be the next mainstream application for 
Intersoly, Inc. The following vendors also offer Bedford, MA 


VC/CM systems. 
The best VC/CM solution for your par- 
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(503) 645-1150 Diamond Optimum Systems, Inc. http://www.progress.com ticular development environment depends 
fax: Loree ow e amc د‎ и оп a number of factors: feature set, price, 
pvcsinfoGintersolv.com are ч 
http://www.intersolv.com (B18) 224-2010 Alameda, CA product support, future plans, and sup 
fax: (818) 224-2009 (510) 865-8720 ported platforms. Soon—if not already— 
Mortice Kern Systems, Inc. DiamondOS@aol.com fax: (510) 595-8437 a successful VC/CM system will give your 
Waterloo, Ontario, Canada http://www.DiamondOS.com p3@p3.com : - " 
(800) 265-2797 ilu Deva cm competitors an advantage in the develop 
(519) 884-2251 Forte Software, Inc. ment process. Thus, the time to consider 
fax: (519) 884-8861 Oakland, CA SunSoft, Inc. VC/CM is now. Ш 
inquiry&mks.com (510) 869-3400 Mountain View, CA 
http://www.mks.com fax: (510) 834-1508 800) 786-7638 E Р 
а м ууз 960-3200 Kip McClanahan is a systems software de- 
http:/ /www.sun.com/ signer for Motorola. He has been a PC pro- 
developer-products 


grammer for 13 years. You can contact him 
on the Internet or BIX at editors @ bix.com. 
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Prebuilt OLE controls let 
you add power to solutions 
without having to 
write all the code yourself. 


Y 


Tools for incorporating 
enhanced replication 
management in your solutions. 


Y 


Royalty-free license 
enables you to distribute 
Microsoft Access solutions 
to all your users. 


zt E [e 


ess 


Tools can do many things. | T ders 


Unfortunately, completely ES 


eliminatin g work is not one of Data Replication lets you easily synchronize data between multiple coplés of a database. 


them. Still, tools do make work Visual Basic? for Applications gives you an improved integrated development environment. 


less laborious, whether you're : 
New wizards make importing, analyzing, and creating databases even easier. 


building a house or a relational 
database. 

Should you be building the 
latter, the Microsoft? Access 
Developer's Toolkit delivers the 
tools you need to get the most 
out of the new, more powerful 
Microsoft Access for the 
Windows® 95 operating system. 
Tools like a new Setup Wizard 
and additional OLE controls, pre- 
built software components you 


can plug into your applications. 


PROGRAMMERS SHOP 
(800) 446-1185 


Plus, a language reference guide 
and a royalty-free license to dis- 
tribute solutions to all your users. 
By adding enhanced capabilities 
to Microsoft Access applications, 
the Microsoft Access Developer's 
Toolkit lets you develop and 
distribute better solutions. 

The way we see it, your job is 
to create. Let the tools take care 
of the tedious stuff. After all, they 
don't mind. They re tools. 


EGGHEAD 
(800) 741-4395 


To find out more about the 
Microsoft Access Developer's 
Toolkit and Microsoft Access 
for Windows 95, call us at 
(800) 259-7242, Dept. 7GY, for 
your free Developer Roadmap 
CD, or visit us on the World 
Wide Web at http://www. 
microsoft.com/accessdev. 


Microsoft 


WHERE DO YOU WANT TO GO TODAY?" 


STREAM 
(B00) 692-2117 


© 1995 Microsoft Corporation. All rights reserved. Microsoft, Visual Basic, and Windows arc registered trademarks and Where do you want to go today? is a trademark of Microsoft Corporation. 


A First-Class Library Object Suite. 
for First-Class Charts... 


Access the power of the 


IMSL Charting Module for С++! 


The IMSL Charting Module for C++ from Visual Numerics is a 32-bit 
object-oriented class library of 2D and “true” 3D charts. This powerful 
library makes extensive use of object-oriented concepts including 
inheritance, aggregation, and polymorphism. It’s highly-portable, 
easy-to-use, and substantially reduces your coding time and effort. 


Abstract interface classes provide portability across multiple windowing 


environments including MFC, Windows SDK, and Motif. 


севооьаф вооот авношлео ой е фае а 
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 Lightning-fast performance without hardware acceleration. шына 


-T 
High-performance 3D rendering, utilizing Gouraud, > if 
A 


Phong, or flat shading models with single or multiple lights. 


New Cache Explonition 


No runtime fees! 


Chart classes: 


2D/3D bar charts . 2D/3D function plots 
2D/3D pie charts 3D block charts 

' 20/30 scatter plots * Surface plots 
2D line graphs 2D/3D contour plots 

. 2D/3D area charts "Shadow" contour plots 
Hi-lo-close charts with surface overlay 


Other ObjectSuite Modules available: 
IMSL Math Module for C++: 


A powerful class library of reusable mathematical 
components that includes classes in a variety of precisions 
for complex arithmetic, vectors, matrices, matrix 
factorization, splines, and random number generation. "OPES. 


IMSL Signal Processing Module for С++: 

A class library of reusable components to solve signal 
processing problems involving complex numbers, vector 
and matrix computations, signals and systems, filter 
approximation, filter realization, and much more! 


1 .800-364-8880 


Supported Systems: 
* Intel-based PCs running Windows NT", Windows® 95, and Win32s". 
› Sun Microsystems Sun OS and Solaris? and Hewlett-Packard? V isual umeric S 


Fre 
workstations. were 
phone (713) 954-6785 fax (713) 781-9260 9o? 
e-mail: nag اا‎ vni.com 
Fortran and C/C++ http://www vni.com 
LE " JN МПІ. 
IMSL Application Development Tools PURIFY'd. London +44 (0) 1753-790600 « Paris +33-1-46-93-94-20 
Visual Numerics and IMSL are registered in the U.S. Patent and Trademark Office by, Stuttgart +49-71 1-13287-0 • Taipei 886 (0) 2-727-2255 * Tokyo +81-(0)3-5689-7550 
and ObjectSuite is a trademark of Visual Numerics, Inc. All other brand or company names are 
trademarks or registered trademarks of their respective companies. Circle 616 on Inquiry Card (RESELLERS: 617). AD9650 


otus Notes advocates were 
the Young Turks of the early 
1990s, unleashing the then- 
new technology of docu- 
ment-oriented groupware to deliver real i 
benefits to business. Now the Younger |, 
Turks of the Internet have raised the Ё 
question of whether Notes is a needlessly 
expensive and proprietary way of doing 
what the World Wide Web already does. 
Developers would do well to recognize fa 
the strengths of both approaches and to | 9 — 
learn how to make them work together j 

to maximum effect. - 

Like all traditional groupware plat- 
forms, Notes offers stability, maturity, 
and security in a single package. It sup- 
ports a broad class of business-process 
applications that require ongoing action 
by participants. Notes is designed to en- 
able enterprise-wide collaboration and 
the sharing of work-flow applications 
over LANs and WANS. 

By its nature, Notes is an excellent 
vehicle for developing elaborate work- 
flow and controlled-distribution infor- 
mation systems. It provides multiple lev- 
els of security, an excellent model for 
interaction and response, add-in tools 
for extensive customization, and the abil- 
ity to pass objects easily. 

The broadcast nature of the Web, on 
the other hand, makes it a good arena 


the public publishing of documents. The 

Web has one unusual feature for a client/ 

server system: The clients are extremely diverse and detached 
from the server development process. 

It's tempting to view the document-publishing functions in 
Notes as being in competition with the Web. But Andrew Mahon, 
communications product marketing manager at Lotus, disagrees. 
"Notes doesn't compete with the Web," he says. "It competes 
with other application platforms that run on the Web." The latest 
version of Notes, release 4.0, has powerful features for integrat- 
ing with the Internet. These are listed below. 

InterNotes Server. This is a gateway to the Internet running on 
a Notes server. You gain two valuable capabilities by using it: 
Notes security limits inbound traffic from the Internet, and you 
don't have to run TCP/IP to each desktop—the InterNotes Serv- 
er acts as a TCP/IP gateway. 


Put Notes and the World 
Wide Web together 

to overcome each 

for developing applications that involve technology's weaknesses 


rS 


КҮ n M 


InterNotes Publisher. This application 
translates Notes documents into Hyper- 
text Markup Language (HTML), so a 
Notes application can produce Web doc- 
uments as output. 

InterNotes Web Navigator. А Web 
browser with a difference, this feature 
works within Notes. You can control it 
with the usual Notes macros and scripts. 

With these tools, you can construct and manage applications 
that include unique features of both Notes and the Web. Thus, you 
can benefit from the integration of the two technologies. 


The Web at a Glance 
The Web works on a “pull” model of document management. 
That is, Web clients, or browsers, specify the uniform resource lo- 
cator (URL) for a document name and request a copy of that 
HTML page. The page is transmitted across the network and 
then displayed on the client workstation. 

Web information is document-based. The documents employ 
rich-media presentation, as well as a hypertext linking structure. 
The Web appears to be an ideal way to provide marketing, cor- 
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porate, and service/support information 
that is readily available for public access. 
In addition, the broadcast nature of Web 
publishing works well in a one-to-many 
situation. 

The Web is also becoming increasing- 
ly popular as a means of enterprise-wide 
communications within organizations (the 
so-called intranet). The main appeal of the 
Web seems to be its apparent ease of use. 
Many organizations falter, however, when 
it comes to maintaining a Web server, А$ 
documents are produced, they must be pre- 
pared in HTML and linked. Each time you 
add or delete a document, you must up- 
date the links, as well as the pages that re- 
fer to those links. 


The Notes System 
Notes is a client/server platform for de- 
veloping and deploying groupware appli- 
cations. Like the Web, it's document- 
based. The basis of any Notes application 
is a database of documents that appear to 
the user as forms that can be viewed with 
a browser. Complex document topologies 
are structured using an outline-like ex- 
pand-and-collapse metaphor. 

Because documents can have arbitrari- 


ly structured or unstruc- 
tured content, Notes is 
able to store and manage 
collections of data that 
do not readily lend them- 
selves to relational or 
other database systems. 
Notes can easily support 
facilities that prove use- 
ful in a business envi- 
ronment, such as passing 
information as formatted 
text, tabular data, graph- 
ics, or linked or embed- 


With Lotus's new 

InterNotes Web Navigator, 
users can access the World 
Wide Web from within Notes. 


ай. 


Database Views 


ded objects. Multimedia objects, such as 
scanned images and faxes, voice, sound, 
and video, can be passed as well. 

In addition, Notes incorporates a full- 
text search engine to allow users to index 
and search documents. It can also imple- 
ment version control to track multiple 
changes that different users make to a sin- 
gle document. 
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NOTES OFFERS THIS SOLUTION 


Client access to the Web is via the 
Notes server 


Sites can be locked out using Notes’ 


| access-control features 


Internet database can be replicated and 


| read off-line 


Notes can cache popular Web sites and 
save pages as Notes documents 


New information or other changes in the 
Web can initiate a work-flow application 


Incoming Web information is easily 
channeled into work-flow applications 


Notes applications run on all supported 
platforms 


Server security extends to the Web 


WEB OFFERS THIS SOLUTION 


Web browsers offer access to HTML 
documents produced by Notes 


Users can eliminate delays and the 
need for a server by viewing the latest 
documents published on the Web 


Notes’ new integrated browser allows 
direct access to the Web via Notes server 
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Information Access 

Both the Web and Notes have server en- 
vironments designed for information dis- 
tribution. However, to view data on a Notes 
server requires both a Notes client and 
permission to view the desired documents. 
This rigid control can make it difficult to 
create public domain documents or to share 
information with members of the general 
computer public, some of whom might not 
have the required client software. 

The broadcast nature of the Web lends 
itself to the use of independent client and 
server applications. Апа the proliferation 
of free and shareware browsers has had 
the effect of making client software, and 
thus Web data, universally available. 

But being an information provider on 
the Web is a good deal more demanding 
than being an information user. Setting up 
and maintaining an enterprise-level Web 
server requires a commitment to addition- 
al personnel and equipment that many 
companies might not wish to undertake. 
Collecting and translating documents man- 
ually into HTML is time-consuming. Апа 
you must update links to the documents 
or references to other Web sites. 

One solution is to provide organizations 
with the ability to publish to the Web from 
within Notes. Lotus's InterNotes Publish- 
er does exactly that by automatically con- 
verting Notes databases and documents 
into HTML. This solves the problem of 
managing HTML documents. 

Putting information from Notes on the 
Web also solves the problem of giving 
access to non-Notes users. Anyone with a 
Web browser can access the Notes docu- 
ments you choose to put on the Web. And 
as the content of the documents changes 
and new contributions are added, the In- 
terNotes Publisher automatically updates 
the Notes overviews and Web home 


pages, as well as all links that refer to the 
new documents, without manual inter- 
vention. 


Interactivity 

As mentioned earlier, an organization can 
publish information on the Web to capi- 
talize on its graphical nature and ready 
public access. This increase in visibility 
can aid marketing, sales, and technical- 
support efforts. But the Web's ability to 
integrate itself into a company's core busi- 
ness applications is weak. 

The Web is volatile in nature. Each day, 
for example, five firms that yours com- 
petes with might post new data on their 
Web pages. But tracking those updates 
manually might take more effort than it's 
worth. Also, on most Web pages, interac- 
tivity or feedback is limited to filling in a 


LOTUS NOTES RELEASE 4.0 
IMPROVES PROGRAMMABILITY 


evelopers are certain to notice the new inte- 
grated development environment (IDE) in 
Notes 4.0. Its three-pane interface (Design, 


Action, and Properties) improves access to all pro- 
gramming facilities. Other enhancements include: 
Simple Actions, which provide easy access to 
common document management functions, such 
as copying a document, changing a field value, or 
moving a document to a folder. Programming is 
reduced to simple point-and-click development. 

Over a dozen new or enhanced Gfunctions have 
been added to Lotus's classic macro language. 
These include functions to interface with agents 
and manipulate uniform resource locators (URLs) 
on the Web. 

Agents, which are background macros, run ap- 
plication logic that's either expressed as Simple 
Actions or macros or written in LotusScript. They 
allow developers to automate tasks such as data 
handling, replication, and message services. 

LotusScript 3.0, a cross-platform, object-ori- 
ented superset of the BASIC programming lan- 
guage, gives you control structures, looping mech- 
anisms, and data-structure management. 

A robust debugging environment for develop- 
ing and testing Notes applications. The debugger 
supports breakpoints, object inspection, flow trac- 
ing, and syntax checking. 


form to send an E-mail message back to a 
single contact. Integration of feedback and 
Inquiries into a company’s work flow can 
be a difficult, roll-your-own proposition. 
On the other hand, you can easily pro- 
gram Notes to search for and retrieve data 
from a variety of sources. With Notes 4.0, 
that includes the use of the InterNotes Web 
Navigator with macros or scripts to cre- 
ate applications to monitor the Web. For 
example, you can monitor your favorite 
Web sites for changes and tell Notes to 
send you a daily summary as E-mail with 


links to altered pages. The InterNotes Web 
Navigator can also easily place information 
gleaned from the Internet into a Notes ap- 
plication. Responses from a help-wanted 
posting, for example, can be forwarded as 
mail messages within Notes to the com- 
pany’s hiring center. 

You can translate into Notes all stan- 
dard HTML documents on the Web, in- 
cluding forms, tables, photos, graphics, 
links, and URLs. You can also browse and 
retrieve information from other Internet 
sources, such as ftp, gopher, and Usenet. 


Security and Access 
No organization wants to expose its con- 
fidential information and internal systems 
to unauthorized viewing or possible tam- 
pering by persons or programs on the In- 
ternet. But techniques for implementing 
security on the Internet are still evolving, 
as the recent problem with Netscape’s en- 
cryption system has demonstrated. 
Notes, on the other hand, is known for 
its robust security. The InterNotes Web 
Navigator works through the Notes server 
and inherits all its password-authentica- 
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Data Compression 
Library Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across multiple platforms! 


The PKWARE Data Compression Library products offer an all-purpose data 
compression algorithm that compresses ASCII or binary data quickly. Ап 
adjustable dictionary size allows software to be fine-tuned for maximum 
speed or compression efficiency. The use of application-defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP^ file format. 


Versions available for DOS, OS/2, Windows, Win32, DOS32, and UNIX 
(call for latest platform availability). 


* Compatible with 


ор. s. * Compatible with 
AP IBM Cset/2 & ' Microsoft Win- 
: < Borland С++ for dows 3.x appli- 
08/2. cations. 


for OS/2 $350 for Windows $350 


E] 
' 


= ® Separate versions 
л » for Intel, Alpha 
* »' X Object, and Power 
ы «| 
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> popular 16-bit lan- 
x guage compilers. 
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» e Compatible with 
j 


for Win32 $375 ea. 


* Separate versions zem. 


for SCO, AIX, OMPRESSI 
Solaris 1.x Sparc, | 
Solaris 2.x Sparc, 
Solaris 2.x X86, 
UnixWare and 
Linux. 


for Unix $450 ea. 


for DOS $275 


* Compatible with 
most 32-bit DOS 
extenders. 


for DOS32 $350 


PKWGRE.. 


The Data Compression Experts? 


9025 N. Deerwood Drive 

Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 
WEB: http://www.pkware.com 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 
$11.25 overseas. Wisconsin residents 
please add applicable state & county 
sales tax. No COD. 


Copyright 1995, PKWARE, Inc. PKWARE, the PKWARE logo, PKZIP, and the PKWARE Data Compression Library are registered trademarks сі 
PKWARE, inc. Trademarks of other companies mentioned here appear for identification purposes only and are the property of their respective 
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EXTRA 


tion and access-control procedures. Be- 
cause direct client access to the Internet 
is eliminated, your security risk is reduced. 

Conversely, not all access to Web sites 
is productive. By restricting Internet/ Web 
access through a Notes server, adminis- 
trators can deny access to specific sites us- 
ing Notes' access-control features. 


Replication Overhead 
The need for prompt access to changing 
information can be critical. In some cases, 
Notes replication can introduce unaccept- 
able delays. А remote office, for example, 
might need the latest price sheet immedi- 
ately but not receive it until the next sched- 
uled replication. In other cases, small of- 
fices or single workers might not be able to 
justify the expense of setting up a full-time 
server, Similarly, mobile or contract work- 
ers might need access to information on 
an unscheduled basis. But licensing and 
installing a personal server or having these 
workers constantly dialing in to a central 
site might not be time- or cost-efficient. 
However, when an organization pub- 
lishes documents on the Web, these work- 
ers can use readily available browsers to 
access the latest information. The need to 
acquire a Notes client for each user or to 
replicate entire sets of document databases 
on numerous servers is eliminated. In ad- 
dition, the central site isn't forced to main- 
tain a large inbound communications serv- 
er to handle frequent and lengthy dial-up 
Notes access. 


Room to Grow 

The broadcast nature of Web publishing 
and its readily available client software 
make it popular with developers. But Notes 
remains a powerful platform for develop- 
ing document management and work-flow 
applications. 

Lotus's Mahon acknowledges that both 
Notes and the Web have room to grow. 
"We've already got the function; now our 
challenge is to get more open," he says. 
"They've got the openness and need to 
get the function." 

It's important not to underestimate the 
impact of the Web and other developing 
on-line services on the way in which busi- 
ness will evolve in the next few years. The 
extensions and capabilities planned for 
Notes will ensure it remains an effective 
platform for managing information. li 


Robert L. Hummel is an electrical engineer, 
programmer, and consultant. He has writ- 
ten extensively on assembly language pro- 
gramming for Intel processors and on data 
and fax communications. You can reach him 
on the Internet or BIX at editors bix.com. 
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VISUAL BASIC 4 OLE 


PROGRAMMING w 

The book Visual Basic 4 OLE, 
Database, and Controls Super- 
Bible ($44.95) by Michael Hat- 
maker, et al, combines an easy- 
to-use reference format with a 
CD packed with source code. 
Professional programming 
lessons illuminate 
such tricky con- 
cepts as multime- 
dia MCI control, 
Windows 95 con- 
trols, E-mail, ad- 
vanced debugging, 
coding for 32-bit 
environments, and 
globalization, The 
book also includes 
some guidance to 
help you create 
your own Visual 
Basic add-ins. 
Contact: Waite Group Press, 
Corte Madera, CA, (800) 368- 
9369; 74754. 1403 
(?compuserve.com; 
http://www.waite.com. 
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SOFTWARE VIDEO 
COMPRESSOR/PLAYER 


A software-based codec for Win- 
dows, the MP640/95 2.5 com- 


pressor/player and resource kit 
($299) lets you add full-screen, 
full-motion video to your appli- 
cations. The codec is asymmet- 
ric, handling the bulk of the work 
in the compression stage, letting 
the player program produce full- 
motion video on 486DX2 ma- 
chines using a 4X CD-ROM 
drive. The pro- 
gram can com- 
press video files 
captured at sizes 
of up to 640 by 
-g 480 pixels and 
| provides full- 
A screen resizing 
during playback 
at rates of up to 
30 frames per 
second. 

The P640/95 
includes the 
APIs, header files, and docu- 
mentation required to create and 
distribute video using Windows 
3.x/95. Other versions are avail- 
able for Windows NT on both 
Intel and non-Intel platforms. 
The program offers a royalty- 
free distribution license for the 
player when used with a fixed 
medium. 

Contact: Motion Pixels, Inc., 
Scottsdale, AZ, (602) 951-3288; 


GAME PROGRAMMING UNDER WINDOWS 


The techniques and tricks of creating games under Windows 


Black Art 
"| ( (Cindoms 
‘Game 
, Programming „ 


are discussed in Black Art of Win- 
dows Game Programming ($34.95) 
by Eric R. Lyons. The book em- 
phasizes using Microsoft C/C++ 
and the WinG toolkit to create 
high-performance games that run 
under Windows. Tutorials on man- 
aging memory, handling user in- 
put, using sprite bit maps, and syn- 
chronizing sound and graphics are 
included. A CD that comes with the 
book contains a sprite engine that 
you can use to develop arcade 
games from scratch along with bit 


maps and sound resources. 


Contact: Waite Group Press, Corte Madera, CA, (800) 368- 
9369; 74754.1403 Q compuserve.com; http://www.waite.com. 
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BUG-CHECKER 


FOR BORLAND C++ v 
CodeGuard for Borland C++ 4.5 
($149.95) is a 
debugging tool 
that automati- 
cally locates and 
diagnoses mem- 
ory bugs in 16- 
bit Windows ap- 
plications | 
developed in | 
Borland C++. 
The program in- | 
tegrates into the  [.: to 
Borland С++ 4.5 
IDE and re- 
quires no source code changes. 
It eliminates the need for you to 
switch between tools or to re- 
build your application while de- 
bugging. CodeGuard locates and 
reports memory leaks, invalid 
memory references, memory 
overruns, and access to unini- 
tialized data. The program also 
validates API function arguments 
and returns values for those func- 
tions most often responsible for 
memory corruption. 

Contact: Borland International, 
Inc., Scotts Valley, CA, (800) 
233-2444 or (408) 431-1000; 
http://Awww.borland.com. 
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MULTIPLE OSES ON A SINGLE PC 
System Commander 2.2 ($99.95) 
makes it easy to install as many 
as 100 OSes on a single PC. The 
program, from V Communica- 
tions, allows you to quickly test 
an application under a variety of 
OSes, provide simultaneous tech- 
nical support for different envi- 
ronments, or protect your system 
integrity when working with beta 
software. 

When you boot up, the pro- 
gram presents a menu from 
which you can select the desired 
OS. Switching OSes is as sim- 
ple as rebooting and making an- 
other selection. When you install 
a new OS, the program automat- 
ically detects this, archives key 


IS) disk Nombraset ema mete 
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' ecore=0) 
ghipsLeft-4; 
game Over*falec; 


| newShipCountdown*" 


files, and adds the new OS to the 
boot menu. 

The program doesn't use res- 
ident memory or device drivers. 
It is compatible with DOS, Net- 
Ware, Windows, OS/2, Unix, 
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and other Intel-compatible OSes. 
Contact: V Communications, 
Inc., San Jose, CA, (800) 648- 
8266 or (408) 296-4224. 
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INTERNATIONAL 
WINDOWS DEVELOPMENT 


Containing critical reference ma- 
terial on international standards, 
Developing International Soft- 
ware for Windows 95 and Win- 
dows NT 
($35) by 
Nadine 
Kano will 
help you 
write glob- 
al code and 
localize ap- 
plications. 
The book is 
meant for programmers and in- 
terface designers who have 
knowledge of Windows and 
С++. Programming issues cov- 
ered include handling multilin- 
gual I/O, Far Eastern writing sys- 
tems, and character-set encoding. 
Reference topics include DBCS/ 
Unicode mapping tables, multi- 
lingual API functions and struc- 
tures, and platform support for 
the Win32 NLSAPI. 

Contact: Microsoft Press, Red- 
mond, WA, (800) 677-7377 or 
(206) 882-8080; 
http://www.microsoft.com. 
Circle 1108 on Inquiry Card. 
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Introducing Rave Systems: 


Full Featured 
RAID-Capable 
SPARC™ 
Technology 
In A New Box. 
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POWER Rack ™ 


POWER Tower ™ 


Rave Systems offer the most innovative and 
flexible SPARC technology at economical 
prices. 


“Engine By Sun” means your Rave Systems 
is powered by an original Sun Microsystems 
motherboard. “Body By Rave” means you 
receive Rave's unique chassis design that 
integrates high quality, reliability and func- 
tionality. 

Rave Systems POWER Tower converges a 
Sun SPARC 5 or SPARC 20 motherboard into 
a full featured RAID-capable POWER Tower. 
The POWER Rack incorporates the flexibility 
of Sun's M-Bus or microSPARC II technology 
into a convenient rack or desktop design. 


Optimal SPARC Technology for Today's Enterprise 


Rave Computer Association, Inc. 
Skis, 30960 Metro Court 

: \\ Sterling Heights, MI 48312 

Fax: (810) 939-7431 

E-Mail: info@rave.com 

http://www.rave.net 


MARKETPLACE 
Reseller 


1-800-966-7283 
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WHAT'S NEW 


MASTERING NETSCAPE APPLICATIONS 


Netscape and HTML Explorer ($39.99) by Urban A. LeJeune 
covers World Wide Web publishing design = апі techniques. 
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The book provides a complete HTML 
guide that features the Netscape HTML 
extensions and step-by-step techniques 
for creating Web pages with HTML+ 
and CGI scripts. It also presents un- 
documented ways to configure and cus- 
tomize Netscape. An included CD con- 
tains a collection of images, icons, 
symbols, audio clips, and video clips. 
Contact: Coriolis Group Books, Scotts- 
dale, AZ, (800) 410-0192 or (602) 483- 
0192; http://www.coriolis.com. 
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EASY SETUP FOR YOUR 


WINDOWS APPLICATIONS 

With the Wise Installation Sys- 
tem 4.0 (professional version, 
$129; developer version, $179), 
you can easily create profes- 
sional-looking installation pro- 
grams for Windows, Windows 
95, and Windows NT. You cre- 
ate the installations as a single 
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self-extracting EXE file (one per 
disk for multiple-disk installa- 
tions) using a high level of com- 
pression. The program's instal- 
lation expert prompts you for key 
information. It then writes and 
edits your installation scripts. 
The program's script language 
supports DLL calls, dependency 
checking, bit-map graphics, com- 
ponent-level installation, serial- 
ization, and editing of configu- 
ration files. The developer version 
supports password-protected in- 
stallations and uninstall support. 
Contact: Great Lakes Business 
Solutions, Inc., Canton, MI, 
(800) 554-8565 or (419) 433- 
4777; http://www.glbs.com. 
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OBJECT-ORIENTED COBOL 


FOR MULTIPLE PLATFORMS 
COBOL developers can take ad- 
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vantage of object-oriented tech- 
nology with IBM's VisualAge 
for COBOL for OS/2 ($895), 
COBOL Set for AIX ($895), and 
COBOL for MVS (price based 
on processor size). IBM plans a 
32-bit Windows version. The 
availability of an object-oriented 
COBOL lets you leverage the 
huge installed base of COBOL 
code while creating advanced 
client/server applications for the 
desktop. Each product supports 
IBM's SOM, giving you the abil- 
ity to reuse object classes among 
different SOM-compliant lan- 
guages. These COBOL products 
adhere to a version of the emerg- 
ing 1997 COBOL standard pro- 
viding object-oriented extensions. 
Contact: IBM Corp., Somers, 
NY, (800) 426-3333; 
http://www. software.ibm.com. 
Circle 1116 on inquiry Card. 


05/2 DEVELOPER 
CONNECTION CD-PACK 


The Developer Connection Vol- 
ume 9 ($199 for a four-issue sub- 
scription) gives you an easy way 
to preview many of IBM's soft- 
ware technologies through pre- 
release programs and documen- 
tation. Notable software on the 
four-CD set includes toolkits for 
OS/2 and OpenDoc, the Smart 
Analysis and Reporting Tool, 
and the OS/2 Technical Library. 
You also get a limited license for 
OS/2 Warp 3 and the BonusPak. 
The set also includes Developer 
Connection for LAN Systems, a 
cross-platform three-CD set that 
contains information relevant to 
OS/2, Windows, DOS, and AIX 
workstations. continued 


MAXIMIZE YOUR MARKETING DOLLARS 


WITH BYTE REPRINTS! 


BYTE Reprints serve as 1 ii 
inexpensive promotional 
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e Trade show handouts 

e Direct mail campaigns A 

e Dealer/distributor promotions |' ште 

e Training and educating key 
personnel 


e Presentations at conferences/ 
seminars 


And there’s more! 


e BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


Call today for information 

and quantity prices. 
Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane 
Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 


BYTE A Division of the McGraw-Hill Companies 
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WizRULE ron WINDOWS 


А 


А powerful data mining tool 
Provides tremendous insight into your database by 


revealing hidden patterns and relationships 
Purge your database of costly errors 


REVOLUTION IN DATABASE 


WizRule for Windows reveals rules and 


errors in the contents of a database 


WizRule for Windows: 


m Identifies records deviating from the 


Reads databases created by all 
popular applications (Access®, 
Clipper®, dBASE®, FoxPro®, Paradox®, 
etc.) through ODBC 

Independently discovers known and 
unknown rules which govern the 
contents of a database 


WizSoft 


rules: such deviations indicate 
“suspect” errors in the database 


WizRule for Windows is based on a unique mathematical algorithm 
(patent pending) by which it independently discovers qualitative and 
quantitative rules within a database. There is no need to specify the rules 
in advance — WizRule for Windows automatically detects the mm. 
rules of the database. 500-272-4 


=> 


WizSoft Stream 
WizSoft Inc., 945 Concord Street, Framingham, MA 01701 
Phone: 508 620 4554 Fax: 508 879 0698 


Don’t Be the Only One 
Using FORTRAN 77 

You look around and discover everyone is making the move to LAHEY 

FORTRAN 90. Except you. You're using Fortran because it is proven, 

portable, and the best language for numerically intensive programs. But 

why 77? With Lahey Fortran 90, you can run your FORTRAN 77 programs 

FASTER and take advantage of the new language feature in 90. 


Array expressions, more intrinsic functions, structures, pointers, better 
array handling, and modules are just a few of the reasons to move to 
Lahey Fortran 90. Use these and other features to build new, faster 
executing 32-BIT applications with fewer lines of code. But even if you 
are not writing new code, the design and speed of Lahey Fortran 90 
are reasons enough to switch. 


Lahey's innovative compiler design combined with Intel Corporation's 
highly OPTIMIZED code generation technology produces a language 
system optimized from the chip up. Lahey Fortran 90 is the fastest PC 
Fortran on the Pentium—over 18 Mflops on a 90 MHz (SP Linpack). And, 
you get all the TOOLS found in our award-winning (ahem) FORTRAN 77 
language systems: editor, debugger, profiler, librarian, make, linker, 


| video graphics, and Phar Laps's royalty-free DOS-Extender—everything 
| you need to write or port 4GB programs. Add to this our decade of 
| writing PC Fortrans and free technical support. So, don't be the last one 


using FORTRAN 77, make the move to Lahey Fortran 90. 
$895 
Call 800 548-4778 for more information on our Fortran language systems 


hitp://www.lahey.com 


Fortran is our forte 
702 831-2500 © Fax: 702 831-8123 


ШЕ NEW | 


Contact: IBM Corp., Boca Ra- 
ton, FL, (800) 633-8266; 
http://www.austin.ibm.com 
/developer/programs 
/DevCon.html. 

Circle 1119 on inquiry Card. 


CRAFTING MULTIMEDIA 
IN VISUAL C++ 


Visual С++ Multimedia Adven- 
ture Set ($39.99) by Peter Aitken 
and Scott Jarol describes the pro- 
cess of creating multimedia ap- 
plications under Windows 95 
using Visual C++. The book pro- 
vides an explanation and tutorial 


for the Windows Multimedia 
API. 

The book includes such un- 
documented programming tech- 
niques as quickly displaying Hi- 
Color images and direct bit-map 
animation using the Create- 
DIBSection() function. An in- 
cluded CD contains a Visual 
С++ hypermedia engine with 
royalty-free source code, ani- 
mation tools, a WAV-file edi- 
tor, and other multimedia 
tools. 

Contact: Coriolis Group 
Books, Scottsdale, AZ, (800) 
410-0192 or (602) 483-0192; 
http://www.coriolis.com. 
Circle 1118 on Inquiry Card. 


PENTIUM PRO DISASSEMBLY 
With the addition of full support 
for the Pentium Pro instruction 
set, Sourcer 6.5 ($149.95) lets 
you create commented source 
code and listings from memory 
and executable files for Intel’s 
latest processor. The program’s 
data analyzer and code simula- 
tor identify segments and resolve 
data across multiple segments. 
The Windows Source add-on 
($129.95) gives you the ability 
to generate source code for Win- 
dows EXE files, DLLs, VxDs, 


Circle 620 on Inquiry Card (RESELLERS: 621). 
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device drivers, and OS/2 NE 
files. The BIOS Pre-Processor 
add-on ($49.95) generates com- 
mented listings for the main-sys- 
tem BIOS, video BIOS, and other 
BIOS ROMs. The program sup- 
ports the entire Intel x86 family, 
including 32-bit protected-mode 
code for 386, 486, Pentium, and 
Pentium Pro processors. 
Contact: V Communications, 
Inc., San Jose, CA, (800) 648- 
8266 or (408) 296-4224. 

Circle 1117 on Inquiry Card. 


32-BIT FORTRAN 


FOR WINDOWS 95 

Microsoft FORTRAN Power- 
Station 4.0 ( professional edition, 
$799; standard edition, $599) lets 
you create and run FORTRAN 
programs of virtually any size 
and degree of complexity on a 
PC running Windows 95 or Win- 
dows NT. The program’s full 
support of ANSI FORTRAN 90 
as well as many VAX, IBM, and 
MIL-STD-1753 extensions en- 
ables you to port applications 
from mainframes to PCs easily. 
The 32-bit flat-memory model 
lets applications access up to 4 
GB of addressable memory. 
Mixed-language programming 
is possible because the code pro- 
duced is compatible with both 
Visual С++ and Visual Basic, 


letting you migrate legacy code. 
The program can also create 
Windows 32-bit DLLs from 
FORTRAN source code. The 
professional edition includes the 
Microsoft International Mathe- 
matical and Statistical Libraries, 
which contain nearly 1000 coded 
and tested math, statistical, and 
special-function routines. 
Contact: Microsoft Corp., Red- 
mond, WA, (800) 426-9400 or 
(206) 882-8080; http://www 
.microsoft.com. 
Circle 1115 on Inquiry Card. 
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Navigating with a Web Compass 


Quarterdeck harnesses leading-edge “metasearch” technology 
to create a smart agent that searches the Web and organizes the results 


REX BALDAZO 


earching for a specific subject 
£5, or topic on the Internet's World 

Wide Web is a lot like driving 
cross-country without a road map: You'd 
better enjoy the journey because you may 
never reach your destination. Index sites 
such as Lycos (www.lycos.com) and 
OpenText (www.opentext.com) are a good 
starting point. But no one index can cover 
everything, nor can any search site always 
be up to date; you often end up searching 
several of these services in turn. Quarter- 
deck's new Windows utility called Web- 
Compass greatly simplifies the task of 
searching multiple indices. 

Developed by Limbex Corp., Web- 
Compass is actually not a search tool but a 
metasearch tool (see the Technology Focus 
on page 98). That's a fancy way of say- 
ing that WebCompass does not perform 
any searches itself. Rather, it runs other 
search resources such as Lycos and Ya- 
hoo (www.yahoo.com) and the BYTE Site 
(www.byte.com). When the editors of 
BYTE magazine saw WebCompass 
demonstrated at Comdex/Fall '95, we were 
so impressed we gave it our Best of Show 
award. And now that we've had a chance 
to give it an extended test drive, we are 
more impressed than ever. 


Use Your Own Browser If You Want 
The engine that runs WebCompass is a 
Common Gateway Interface (CGT) appli- 
cation, which means you must have a Web 
server running on your local machine 
(WebCompass includes a version of Quar- 
terdeck's WebServer). You then use the 
Web browser of your choice to control 
WebCompass (see the top screen on this 
page). Though Quarterdeck's QMosaic is 
packaged with WebCompass, configura- 
tion problems with our Microsoft Network 
Internet connection prevented its use. So 
we tried the Microsoft Internet Explorer 
2.0 as our interface, which proves just how 
remarkably flexible WebCompass is: It 
doesn’t care which browser you run. 
WebCompass also comes with a Mi- 
crosoft Access 2.0-format database—as 
well as 32-bit ODBC drivers—to store and 
index search results. When you install Web- 


{лыш =] 


SOU 


Find documents related to | | using |G 


| START 
by pressing РЕЗИ CT 


2 Active Topics 


ram й 


Bosnia 
«e BYTE Maganne 


Compass, you have the 
option of installing a 
database that has been 
prepopulated with vari- 
ous topics to aid in orga- 
nizing and cross-refer- 
encing data. 

Add up these compo- 
nents and WebCompass 
has an imposing footprint. Quarterdeck 
recommends around 30 MB of disk space 
for a typical installation, about half of 
which is the prepopulated database. Once 
you start storing and indexing your search 
results, the database will only get bigger. 


Resource Management 

The key to WebCompass is its ability to in- 
teract with various search engines, which 
it terms resources. The package comes 
with several resources configured, includ- 
ing CNN, CNN Sports, Yahoo, Lycos, and 
Excite. In turn, each resource is grouped 
into a category, such as General Resources 
or Technical Resources. 

When you run a WebCompass search, 
you specify both the search terms and the 
resources you wish to use. WebCompass 
then goes out across the Web and runs 
those resources for you. Instead of you 
having to visit each search site in turn, 
WebCompass does the dirty work of 
querying the resources, collecting all the 
responses, and presenting them on a single 
page (see the bottom screen). 

You can use resource categories to 
group similar resources. For example, if 
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Ө Quarterdeck's WebCompass 
search agent lets you launch a 
search from any Web browser 
(for example, Microsoft 
Internet Explorer 2.0). 
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Ө The agent queries Internet 
search sites and groups the 
results on a single page. 
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To save some or all of the documents, select the ones to keep. Add the selected documents t 
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Index to 36 matching documents from 10 resources 


1 document from resource CNN Sports 


10 documents from resource Byte Magazine 
No response from resource Gopher Galaxy 


No response from resource CNN 


you're running a query on Montana but 
you want the quarterback and not the state, 
you can tell WebCompass to search only 
the Sports resources. If you want to search 
all the resources for Montana, you can do 
that as well. The search results would then 
include references to Joe Montana, the Big 
Sky conference, and perhaps Yellowstone 
National Park. 

If the configured resources don't fit your 
bill, you can add new resources and reas- 
sign existing ones to different categories. 
Adding a new resource is a two-step pro- 
cess. You first enter the URL along with 
descriptive information and the desired 
category. Then, WebCompass reads in the 
search resource at that URL. You must 
then specify which field on the resource 
page will be used to enter search text, and 
you also have to set up the resource page 
by entering search criteria. 

You set up the search page the way you 
would want to use it if you were running it 
directly. From then on, whenever you 
choose a WebCompass category that in- 
cludes this new search resource, Web- 
Compass can automatically run that search 
page for you. continued 
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Undercover Agent 

WebCompass has two search modes: in- 
teractive and agent-based. Interactive is 
the traditional mode: You type in your 
search terms, select a resource category, 
and activate the search. WebCompass then 
does the hunting and gathering and pre- 
sents all the results, or Aits, from the vari- 
ous resources on a single page. 

You can investigate each hit in turn and 
add it to your local database by checking 
the box next to it. You then can add the 
hit to a topic that is usually related to the 
search term you used to find the hit. The 
WebCompass Agent will then retrieve and 
index the document in your local database 
so you have it for future reference. In | 
fact, this local topic database is one of 
WebCompass' search categories, so 
you can search it just as you would 
any other resource category. 

The Agent is one of the unique 
strengths of WebCompass. It runs as a 
separate application outside the brows- 
er, though you activate it from the 
main WebCompass page. The Agent 
has two roles: It retrieves and indexes | 
articles you have selected as a result of 
a previous search, and it automatically per- 
forms searches for you. 

Once you've specified which articles to 
add to the local database, the Agent can 
go off and retrieve them, index them, and 
organize the documents for later review. 
The indexing scheme is fairly reliable, usu- 
ally getting related articles together. In our 
tests using WebCompass, the Agent some- 
times put unrelated articles together, but 
the software generally took a reasonable 
first stab at grouping the articles it found. 

When you run a search interactively, 
you can add it to a new or existing topic. 
We ran a search on the word Bosnia and 
created a new topic also called Bosnia. 
(Topics are keywords that help organize 
data in the local database.) If you specify 
a particular topic as active, the WebCom- 
pass Agent will automatically run the 
searches related to that topic. The software 
then adds these new search results to the 
local database for later review. Agent 
searches can run while you use your 
browser to view something else. 


terdeck.com 
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Searching from Among Searchers 


WebCompass is a metasearch tool, which means it can pass requests to other 
search resources and then process the results. Thus WebCompass adds value to 
search engines, but it is not dependent on any particular one. 

The first part of metasearching—interacting with search resources such as 
Yahoo—is straightforward. WebCompass does essentially what a human user of 
Yahoo would do: Enters a search term and submits the search to Yahoo. It’s only 
in processing the search results that WebCompass gets complicated. 

The WebCompass Agent downloads (as a background process, without human 
intervention) the documents whose URLs were returned by the search. It then 
uses a variety of Al techniques to analyze the documents, including natural-lan- 
guage parsing for extracting noun phrases. The Agent next uses a combination 
of statistical and heuristic rules to rank the noun phrases in the document. For 
example, it might note the frequency of a phrase (a statistical method) or pro- 


Performed d by Me e 


Parse documents | using natural EUN, techniques 
to Кашу noun нан derive tsumma рп noun phrases. 


| Group documents using нән ТТЕ асна 
abstract describing each group of documents. | 


WebCompass uses Al techniques te massage Internet search 
results and group related hits. 


another Al technique called conceptual clustering. Once the Agent has decided 
which documents are similar, it analyzes the similarities to produce a title that 
describes that group of documents. This title appears as a hyperlink that you 
can use to jump between related groups of documents. 

An artificial intelligence that passes the Turing test may be some time in the 
future. But the efforts of Ai researchers are clearly bearing fruit in agent-based 


products like WebCompass. 


“A Few Nits Found 


Having the Agent repeatedly run the same 
query every day quickly adds up to a lot of 
articles indexed in the local database. 
Thankfully, WebCompass comes with 
tools for managing the database, but since 
these are also Web-based, they feel clunky 
at times. For example, you can delete a 
group of articles with a single click, but 
to delete a single article you have to jump 
to a separate form. And you can move ar- 
ticles from one topic to another, but since 
the interface is Web-based, no drag-and- 
drop commands are available. You have 
to step through a Hypertext Markup Lan- 
guage (HTML) form to accomplish the 
task. You also have to use HTML to con- 
figure new resources and set up the Agent. 

Furthermore, while being able to use 
different browsers is a strength of Web- 
Compass, it is also a weakness. The 
caching schemes of some browsers can 
cause a mismatch between what your 


mote a phrase because it falls in the 
first sentence of a paragraph (a 
heuristic method). 

The Agent uses the noun phrases to 
derive a summary, or abstract, of 
each document. This summary (not 
the whole document) is stored in the 
local database for future reference. 
You can remove the abstract from the 
database when it is no longer useful. 

WebCompass employs the sentence 
rankings to group similar documents, 
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browser shows and what WebCompass is 
actually doing. For instance, the browser 
might indicate that the Agent is inactive 
when in fact it is out there busily running 
an indexing task. You can fix this incon- 
sistency by reloading your browser when- 
ever you suspect it might be out of sync 
with WebCompass. 

What's more annoying is that Web- 
Compass is a single-user application, 
which means you can't set up an instance 
of WebCompass on your network and let 
different people maintain their own topic 
databases using the common installation. 

These are minor flaws, some of which 
will no doubt be ironed out in the next re- 
lease. What matters is that WebCompass 
has quickly made itself an invaluable part 
of our Internet tool set. Ш 


Rex Baldazo is a technical editor in BYTE's 
New Media department. You can reach him 
at rbaldazo@ bix.com. 


Extracad Ш is an exceptional instrument for 
producing professional graphics and so it is 
particularly appropriate for mechanical, 
electrotechnological, civil engineering and 
planimetrical drawings and any time it is ne- 
cessary to produce quality technical dra- 
wings. 


Extracad Ш is: 


Powerful 


thanks to its numerous drawing functions 
available which have been developed in order to 
satisfy the widest range of needs. 


E 5 e S t 
NP Ditis. 


because it has been developed for the DOS envi- 
ronment (but it can also work in Windows™ without 
any problems) and has proved to be one of the 
fastest two-dimensional CADs available today! 
Moreover, thanks to this characteristic, it can also 
work correctly with low performance computers. 


Easy to use 

since the Extracad III philosophy is to supply a 
complete instrument keeping the naturalness and 
the possibilities of pencil drawing, thanks also to 
a highly intuitive graphics interface. The clear 
and linear structure of Extracad III offers well 
organised and casily accessible functions, thus 
accelerating the learning phase while allowing 
you to develop complex projects in a limited time. 
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Just some of Extracad III's features: 


Wwb Manage the following primitive graphics: points, lines, circles, 
arcs, ellipses, Bezier curves, text, fields, quotas groups 
үт» Operate with the following geometrical modifiers: free, mean, 
centre, extremity, intersection, quadrant, point, element, tangent, 
perpendicular 
Performs heights semiautomatically for lines, circles, arcs, etc. 
> Move, copy, delete, rotate, stretch, extend, break, etc. any object 
inserted into the design 
Import and export the Dxf graphics format 
Export in format Hpgl, Postscript, including in colour 
w Work with 256 layers with different colours, thicknesses and 
sections 
“=> Unlimited zoom 
аш} Print (in colours, too) with over 200 printers and plotters 
Design with different units of measurement in both absolute and 
relative coordinates 


Available libraries: Analog electronics, Digital electronics, 
Electrotechnics, Home furnishing, Hydraulics. 


Minimum configuration: Pc Ms-Dos 10096 compatible, CPU 80286 
or higher, 4 Mb of RAM, Hard Disk with 4 Mb available, mouse, VGA 
graphics card or higher (Ahead Systems, ATI, Avance Logic, Cirrus 
Logic, Compaq QVision, Oak Technologies, Paradise, S3, Trident, Tseng 
Labs, Video Seven, Weitek, Western Digital, or any VESA compatible) 


QD FINSON 


Produced and distributed by 
FINSON srl - Via Montepulciano, 15 - 20124 Milano (ITALY) 


Tel. +39-2-66987036 - Fax +39-2-66987027 
INTERNET: MC8468@MCLINK.IT 


UK FINSON representative: 
Tel. +44-1372-464438 - Fax +44-1372-464438 
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Circle 103 on Inquiry Card. 


One printer, many solutions: The new DocuPrint 
4517 network laser printer. Like every Xerox desktop 
product, it brings you The Document Company's 
unsurpassed knowledge of office productivity - and 
Ше power of high-end Xerox laser technologies. 

Its innovative, modular design provides unmatched 
flexibility for meeting today's ever-changing work- 
group needs. Now you can ensure that everyone in 
the workgroup is as productive as possible. Options 
include 1,550-sheet maximum paper capacity for 
non-stop printing; a low-cost duplex module that 
users can easily install themselves; an offset catch 
tray for faster and easier job retrieval, and a lockable 
mailbox/collator for privacy. 

All with a full year of on-site service and our one- 
of-a-kind promise in writing. The three-year Xerox 
Total Satisfaction Guarantee. 

For details, call 1-800-54-XEROX. When it comes 
to creating a more productive workday, you'll find 
that nobody gives you more to work with. 


XEROX”, The Document Company’, the stylized X, and DocuPrint 4517 
are registered trademarks of XEROX CORPORATION. 
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17 ppm 
1200x600 dpi 
edge-to-edge printing 


add an affset 
catch tray, 
add а duplezer, 
and а paper tray. 


or add a lockable 
mailboaycollator 
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add another 
paper tray 


add an envelope feeder 


configure it for апу need 
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big, Bright, and beautiful 


IBM's latest top-of-the-line notebook has a display to die for. 
Who needs an external monitor? 


RUSSELL KAY 


hat strikes you most about 
IBM's ThinkPad 760CD is 
its 12.1-inch active-matrix 


display. It's simply gorgeous. Bright and 
clear, the 800- by 600-pixel panel provides 
16-bit color depth (65,536 colors) and the 
same viewing area as a standard 14-inch 
monitor. Since it sits closer to you than an 
external monitor usually does, the 12.1- 
inch LCD panel is at least equivalent to a 
15-inch CRT. That makes the 760C D the 
first undisputed candidate for a true desk- 
top-system replacement. The $7449 price 
tag ($8134 as tested) is also striking, but 
this is IBM's flagship notebook. 

Once you tear your eyes away from the 
display, you realize this multimedia note- 
book has other goodies to enjoy. The CPU 
is a 90-MHz Pentium with a 256-KB ex- 
ternal cache— powerful, if not state of the 
art. The non-CD 760 models can be had 
with a 120-MHz processor. The standard 
memory configuration is 8 MB of DRAM; 
our test unit came with 16 MB, and it can 
be expanded up to 40 MB with dual in- 
line memory modules ( DIMMs). 

The system comes with a quad-speed 
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Ш IBM ThinkPad 760CD J Dei! Dimension 
: i A XPS P90 desktop: 


Testing under Windows 95 with Microsoft Word 
7 and Excel 7 scripts developed by NSTL shows 
that the ThinkPad 760CD doesn't match desktop 
performance. Less-than-desktop performance, 
which is typical for portables, stems from weak- 
er graphics speed. The Wintach graphics test 
showed that the comparison Dell desktop system 
had 67 percent better graphics speed. We test- | 
ed at 800- hy 600-pixel resolutions with 256 
colors. Both the Dell Dimension XPS P90 and 

the ThinkPad 760CD had 90-MHz Pentium 
processors and 16 MB of RAM. The XPS P90 

liad an STB Powergraph 64 Video graphics card. 
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CD-ROM drive built їп 
(it's swappable with the | 
included 34-inch floppy | 
drive), a lithium-ion bat- Jl 
tery, а 1.2-GB EIDE hard | 
drive, IBM's Mwave | 
digital signal process- 
ing (DSP) system 
(which gives you a 
28.8-Kbps fax 
modem with 
telephony 
features), 
and hard- 
ware-as- 
sisted, full-screen 
MPEG-2 video playback 
(half-horizontal resolu- 
tion). The system has two 
PC Card slots. 

When you press back 
the two locking buttons on 
the side of the unit and lift 
up the front of the key- 
board, you get a lesson in 
laptop packaging. Take | 
away the CD-ROM drive, 
battery, hard drive, and 
Mwave subsystems, and 
you're left with a package 
about 2 by 4 by 6 inches 
in size: That's the entire CPU, chip set, 
graphics controller, and I/O circuitry. With 
all these neat things, the ThinkPad is no 
lightweight at 7.4 pounds, but it's not a 
backbreaker, either. 


Good Design, Bad Design 

The ThinkPad 760CD is a curious mix- 
ture of thoughtful design and sometimes- 
awkward implementation. Our test system 
came with Windows 95 installed (OS/2 
Warp is another option), but we still had to 
do a fair amount of configuration work. 
For example, the parallel and serial ports 
came turned off, which made initial at- 
tempts to use an external mouse frustrating. 
(Restarting Windows 95 became an all- 
too-common experience.) 

The DSP-based 28.8-Kbps fax modem 
provides telephony functions and can de- 
tect incoming activity to awaken the 
760CD from sleep mode, but again, the 
modem (and MPEG decoding) had to be 


f The ThinkPad 760CD has 
more to offer than a 12.1- 
inch color screen. Lifting 

the keyboard reveals a 
quad-speed CD-ROM drive, 

a lithium-ion battery, a 1.2- 

| GB EIDE hard drive, and a 

DSP subsystem that provides 

28.8-Kbps communications 

and telephony. 


specifically enabled in software. This isn't 
a machine we'd recommend to a novice. 

Physically, the ThinkPad is well made. 
The keyboard elevates at the rear for a dif- 
ferent typing angle or totally lifts up at the 
front to reveal the battery, hard drive, and 
what IBM calls the “ultrabay.” This bay 
normally contains the CD-ROM drive, but 
it can instead hold the floppy drive, an ex- 
tra battery, or a second hard drive. 

That's a lot of flexibility, but the im- 
plementation of these exchangeable parts 
is awkward. You remove any of the exist- 
ing installed batteries or drives by pulling 
up on flexible blue plastic tabs at each de- 
vice's rear. Presumably strong enough for 
the job, they don't inspire confidence, and 
slippery hands complicate the task. 

Worse is the bezel that you must install 
when you exchange the CD-ROM for the 
floppy drive. The bezel covers an open- 
ing in the front of the ThinkPad, but you 
cannot put it into place unless you first 
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remove the battery—something the in- 
structions don’t mention. There are actually 
two different bezels included with the com- 
puter, one for the floppy drive and one for 
the battery or hard drive, and they’re an 
outright nuisance. We ended up omitting 
the bezel, which meant the floppy drive 
wasn’t held in place as firmly as it should 
have been. 

Frankly, the bezels seem like just more 
fiddly little plastic bits to get in the way, to 
lose, or to break. The creative folks at 
IBM who dreamed up the Butterfly’s 
expanding keyboard can surely come 
up with a better solution to plugging a 
hole. In this regard, Toshiba laptops do 


a much better job of dealing with periph- 


eral drives. 

Considerably more thought went into 
the power-supply brick. To reduce weight 
and bulk, the AC power cable is only 6 
inches long. The length is in the thin cable 
that carries the DC to the computer. The 
brick has a molded ramp where the cable 
exits so that it won’t take a sharp bend, as 
well as a socket to hold the other end of the 
cable when you’re packing it. You sim- 
ply wrap the cable around the brick and 
then plug the end into the top. But now 
there’s slack in the cable and it will un- 
wind, right? No, IBM has thoughtfully at- 
tached a Velcro strap that lets you tighten 
and neaten things up. 


A Multimedia Standout 
With MPEG playback, on-screen video 
quality was excellent and smooth, We also 
enjoyed the internal quad-speed CD-ROM 
drive. You can play audio CDs using the 
front-panel button, and a sliding control 
lets you adjust the volume through head- 
phones (not included) or the two front- 
mounted stereo speakers, which sound 
about as tinny as you'd expect with 1-inch 
transducers. The drive also reads Kodak 
Photo CDs and plays Philips CD Interac- 
tive (CD-I) game and instructional discs. 
The test unit came with Windows 95, 
including the Microsoft Internet Explorer 
and Microsoft Network. Additional bun- 
dled software included Asymetrix Com- 


ThinkPad 760CD 
(with 90-MHz Pentium, 256-KB L2 cache, 
16 MB of RAM, 12.1-inch active-matrix 
color display, 1.2-GB EIDE hard drive, 
and quad-speed CD-ROM drive) 

IBM Personal Computer Co. 

Research Triangle Park, NC 

(800) 426-2968 

(919) 517-1950 

fax: (919) 517-1101 
http://www.pc.ibm.com 

Circle 1106 on Inquiry Card. 
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What’s the Resolution? 


Now that notebooks like the ThinkPad 760CD support resolutions higher than 
standard VGA (640 by 480 pixels), there’s a complication with DOS applications 
that still display at 640 by 480 on an LCD screen. On a desktop CRT display, 
there’s no problem because there’s no hard-and-fast connection between logical 


Pixels and Phosphor Dots 


640 : 480 


resolution and the red, green, and blue phosphor 
triads that make up the image. The spacing of 
pixels is determined by modulation of the elec- 
tron beam that writes the image on the inside 
surface of the screen (see the figure]. 
[65 an analog system. 

But LCD displays are digital. 
Each pixel is a physical element: 
a transistor-controlled set of 
three LCD cells, each with its own 

color filter (again, red, green, 
and blue). To get 640 by 480 
& resolution on an 800 by 600 
screen, either you wind up 

with a smaller image that 

occupies only the center 

part of the display or the 
graphics processor tries to scale the image up to fit the screen. This process 
works adequately for video images, but it makes text look funny because the 
scaling can't be smooth. Some lines are doubled, but some aren't. 
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With a CRT display, the size and placement of pixels аге not related to the 
array of colored phosphor dots that produce the image. With an LCD, each 
pixel is a physical structure. 


pel PE and Mind Path multimedia presen- 
tation software; a FaxWorks faxing pack- 
age; TranXit file transfer software, which 
can use serial, parallel, or the built-in (two- 
port) infrared links; Digital Video Pro- 
ducer, for capturing video; a Video CD-I 
player; and a group of Lotus applications, 
including ScreenCam, cc:Mail Mobile, 
and Lotus Organizer 2.0. 


On the Road Again 

The unit's full-size notebook keyboard is 
good, though not remarkably so. The built- 
in TrackPoint III pointing device is by 
far the nicest implementation of this type 
we've yet encountered. It's reasonably fast 
and accurate yet unintrusive. Both mouse 
buttons, located at the base of the key- 
board, can be physically locked in place 
to make drag operations easier. 

In tests with BYTE's Thumper 2, a ro- 
botic device that simulates actual use, the 
ThinkPad's lithium-ion battery lasted 3.0 
hours with the CD-ROM drive inactive. 
Heavy CD use would cut this time drasti- 
cally. (With a freshly charged battery, the 
ThinkPad's battery-gauge program indi- 
cated that we had 2 hours, 30 minutes of 
processing time.) 

IBM's literature claims battery life 
ranges from 3 to 9 hours, presumably with 
all power-saving options adjusted to their 


most economical (and most intrusive) set- 
tings. Installing a second battery doubles 
the run time. Nickel-metal-hydride batter- 
ies are also available. 

This well-equipped machine is for the 
power user who wants to consolidate his or 
her activities into one computer. To mea- 
sure performance, we ran Windows 95 ap- 
plication test scripts (Microsoft Excel 7 
and Word 7) developed by NSTL. When 
compared to a similarly configured 90- 
MHz Dell Dimension XPS P90 desktop 
system, the ThinkPad performed only two- 
thirds as fast due to a slower graphics sub- 
system, a bottleneck with most portables. 


Gimme, | Wanna 

It's not easy being a BYTE reviewer. Al- 
though we get to play with the latest tools, 
we have to deal with products that are 
sometimes mysterious and dumb. 

The ThinkPad 760CD is neither of 
those. It's a very nice unit. About the worst 
thing we can say of the 760CD is that, 
compared to the competition, it's some- 
what overpriced. But the display really 
changes the way you think about a laptop. 
I don't want to give it back to IBM. m 


Russell Kay is a BYTE technical editor. He 
can be contacted on the Internet or BIX at 
russellk@ bix.com. 
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NetWare Mirror with a Twist 


With its SnapShotServer option, Vinca's StandbyServer 32 provides 


inexpensive server mirroring and snapshot backups 


BILL LAWRENCE 


our network users want increased 

performance and storage capac- 

ity, while management demands 
lower cost. Everyone wants 100 percent up- 
time. In the end, budget constraints may 
force you to sacrifice constant uptime for 
performance and capacity. In such a sce- 
nario, server reliability enhancers that re- 
quire you to double your server hardware 
investment, such as NetWare SFT III and 
Compaq's Recovery Server Option, often 
don't make the financial cut. 

Vinca's StandbyServer 32 allows you to 
mirror your NetWare server at a consider- 
ably lower cost than does NetWare SFT III, 
and its failure-recovery process gives you 
close to 100 percent uptime, which is good 
enough for many businesses. When you add 
Vinca's new SnapShotServer NetWare 
loadable module ( NLM) to the mix, you 
get snapshot backups that don't affect server 
availability. 

Testing on a small NetWare network, 
we found that both Vinca products work 
well, although installation and instructions 
are rough enough to require considerable 
NetWare expertise. We tested the $2599 
version of StandbyServer 32, which comes 
with two ISA adapter cards. EISA and Mi- 
cro Channel architecture versions cost 
$2999. ALAN Server version for OS/2 is 
also available. SnapShotServer costs an 
additional $1299. 
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Disk Mirroring Goes the Distance 
Unlike other server-mirroring solu- | _ 
tions (see the Technology Focus on 


page 104), StandbyServer 32 doesn’t |” 


require the secondary server to bean | _ 
identical twin of the primary server. It _ 
requires only enough memory and 


CPU power to take over when the m E 


primary server fails and to limp along 
until it's fixed. You can use a less ex- 
pensive server and disks to mirror the 
information on your primary server, 


and you can opt to mirror only those E pi 


volumes storing critical information. 
You also save money by not hav- 
ing to buy an additional NetWare 
license. However, if you install a sep- 
arate NetWare license on the sec- 
ondary server, it can mount volumes of its 
own and accept user connections while 
mirroring data on the primary server. The 
secondary server doesn’t have to be dedi- 
cated to mirroring the primary server. 
StandbyServer 32 achieves server mir- 
roring simply but effectively. Two adapter 
cards (one each for the primary and sec- 
ondary servers) provide a high-speed link 
over a 25-foot connecting cable (a 50-foot 
cable is optional). When you install and con- 
nect the cards and load Vinca’s software, 
the disks in the secondary server appear as 
local disks to the primary server. You then 
use NetWare’s disk-mirroring capability to 
duplicate information from the primary 
server’s local disks to disks in the secondary 
server. 

The secondary server 
uses a run-time version of 
NetWare (included with 
StandbyServer 32) with an 
NLM that manages the mir- 
rored disks. A second NLM 

E monitors the primary 
^ˆ“ ` server. If the primary server 
_ A Snapshot fails, the secondary server 
er А 
reboots and mounts its 
copies of the mirrored pri- 
mary-server volumes. In 
doing this, it assumes the 
name and internal IPX ad- 
dress of the failed primary 
server. 
Users experience a brief 
interruption during the re- 
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boot, and they have to know how to re- 
connect once the secondary server is up. 
Thus, StandbyServer 32 doesn't match the 
seamless and nonstop fail-over service that 
NetWare SFT III provides (see the fea- 
ture-comparison table on page 104). It also 
doesn't require two identical Novell-cer- 
tified servers that are configured with equal 
amounts of RAM and disk storage, as does 
NetWare SFT III. 


Not Idly Standing By 
Vinca's use of NetWare's disk-mirroring 
capability has its pros and cons. Introduced 
in the mid-1980s, the technology is well es- 
tablished. Disk writes can take longer be- 
cause they must be completed to two disks 
instead of one, but NetWare's caching in- 
sulates users from delays except in ex- 
tremely write-intensive scenarios. 
However, using an older secondary server 
can have performance drawbacks. To min- 
imize performance consequences, the sec- 
ondary server should have disks, a disk chan- 
nel, and an I/O bus that compare favorably 
to the primary server. During normal oper- 
ation, the CPU and memory performance 
ofthe secondary server matter little because 
the primary server handles all processing 
and disk caching. Obviously, when the sec- 
ondary server takes over during a primary 
server's failure, its CPU speed and RAM 
quantity become significant. But if the sec- 
ondary server needs to run only long enough 
to enable you to repair the primary server, 


you don’t need to go first-class. continued 
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While NetWare SFT III is truly fault- 
tolerant, and thus provides the best de- 
fense against hardware failure, it may pro- 
vide less protection than StandbyServer 
32 against software or OS failures. With 
NetWare SFT III, both servers run con- 
figurations that are duplicated. If an errant 
NLM causes the OS to fail and crash the 
server, both sides of the mirrored-server 
pair are likely to crash. With Standby- 
Server 32, the secondary server does not 
have to be configured to run the same driv- 
ers and NLMs when it reboots to become 
the primary server. 


Freeze-Framing Your Data 
SnapShotServer, an add-on to Standby- 
Server 32, elegantly solves one of the more 
vexing challenges of operating a server on 
a nonstop basis: backing up files that may 
be open. It does this by maintaining a snap- 
shot of server data at a given moment. 

The program is an NLM that runs on 
the secondary server. Once it takes a data 
snapshot of a mirrored-server volume, you 
can mount the snapshot as a regular Net- 
Ware volume and archive it using your 
regular backup software. 

SnapShotServer doesn’t interfere with 
Vinca’s mirroring process. It tracks disk 
blocks that change after the snapshot and 
stores an unchanged copy of each changed 
block in a special buffer volume. The size 
of this buffer is typically 5 percent to 10 
percent that of the volume you're backing 
up. А snapshot volume consists of the un- 
changed blocks from the original volume 
plus any blocks from the snapshot buffer. 
Because all the activity takes place on the 
secondary server, backing up doesn't im- 
pact performance, nor does it threaten the 
stability of the primary server with a soft- 
ware crash. 

While Vinca's snapshot method is more 
reliable than backing up alive copy of open 
files directly from the primary server, it isn't 
risk-free. You could take the варене, at the 
moment a database 
transaction is incom- 
plete, for example. To 
reduce this risk, Snap- 
ShotServer will take 
snapshots only after 


SnapShotServer 
Vinca Corp. 
Orem, UT 


StandbyServer 32 
ISA cards; $2999 with EISA or Micro 
Channel architecture cards 


Mirroring: Different Strokes 


Each of the three available NetWare mirroring products deploys a unique mecha- 
nism to synchronize the mirrored servers and to start the secondary server when 
the primary server fails. StandbyServer 32 makes the disks in a secondary server 
appear as local disks to the primary server through two interface cards and a ca- 
ble. NetWare’s native disk mirroring duplicates primary-server data on the sec- 
ondary server. When the secondary server senses primary-server failure over the 
network, it reboots and comes up as the primary server. 

NetWare SFT Ill provides the only server mirroring that is nonstop fault-tolerant. 
You connect two identical servers by Mirrored Server Link (MSL) network adapters, 
which provide a dedicated high-speed communications channel between the 
servers. NetWare SFT Ш°5 Multi Server Engine module synchronizes the two servers 
so that the disk contents and memory image of each remain identical. The mirrored 
servers must be identical. When the primary server fails, the secondary server be- 
comes the primary server without any interruption in handling user requests. 

With Compaq's Recovery Server Option, two identical servers attach to the same 
SCSI disk array. If the primary server fails, the SCSI bus switches to the control of 


S1903 A9010NH231 


the secondary server 
; ig lis ee FEATURE COMPARISON: SERVER-MIRRORING PRODUCTS 
which reboots using the a 
VINCA STANDBY- NETWARE COMPAQ RECOVERY 
OS files and volumes SERVER 32 SFTI SERVER OPTION 
found on the shared disk 
b Unattended fail-over Yes Yes Yes 
array. Users experience a н 
ке з 3 Nonstop fail-over No Yes No 
brief interruption during (no user interruption) 
the reboot and must re- Requires identical No Yes Yes 
connect to the server. аркан ae 
1 Hequires second Мо Yes Мо 
Disk fault tolerance NetWare license 
comes from the mirror- Allows partial server Yes No Yes 
ing and RAID features oa imis 
provided by Compaq's NOS support NetWare 4.x NetWare NetWare 4.x and 
SCSI controller. and 3.x 4.X 3.x, Windows NT 


automatically keep multiple point-in-time 
snapshots of the same volume. You can con- 
figure SnapShotServer to make a snapshot 
at intervals of as short as every 15 minutes, 
but you must archive them with your backup 
software to preserve each iteration. 


Not for Novices 

Vinca's products worked as advertised in 
our tests, with one exception. StandbyServer 
32 couldn't detect the 
failure of a server that 
was running NetWare 
4.x unless bindery em- 
ulation was enabled. 
Vinca's technical-sup- 


гіс др $2599 with 


there have been no disk 
writes for a specified 
number of seconds, so 
you can catch the vol- 


(800) 934-9530 

(801) 223-3100 

fax: (801) 223-3107 
info@vinca.com 
http://www.vinca.com 
Circle 1093 on Inquiry Card. 


port staff responded 
promptly and knowl- 
edgeably when we re- 
ported this problem, and 


ume at an idle moment 
when transactions are (kel to be complete. 

We found that SnapShotServer works 
well, but it whetted our appetite for more 
capability. There is no way, for example, to 
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we received a preview 

copy of the next release, which fixes the 
problem. 

Installation and configuration of Stand- 

byServer 32 are complex tasks, and Vin- 


ca’s attempts to automate the procedure 
with an installation utility caused more 
problems than the utility was worth. We re- 
sorted to manually installing Vinca’s driv- 
ers and NLMs in the appropriate subdi- 
rectories and carefully configuring the 
AUTOEXEC.NCF and STARTUP.NCF 
files of the two servers ourselves. Ac- 
cording to a Vinca spokesperson, the com- 
pany is rewriting the documentation and 
retooling the installation procedure. 
Meanwhile, you'll] need expertise on 
NetWare start-up files to make Vinca's 
products work. Set aside plenty of time 
for trial and error, and keep Vinca's sup- 
port number handy. If you need low-cost 
and flexible server failure recovery, the 
result will be well worth your effort. Ш 


Bill Lawrence manages LAN and PC com- 
puting for a major Western power utility. He 
is the author of Using NetWare 4.1 and 
Using NetWare 3.12 (both published by 
Que). You can reach him on the Internet or 
BIX at blawrence @ bix.com. 
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Breakthrough Technology 
for Embedded Systems 


Looking for ways to achieve Breakthrough Connectivity Breakthrough Performance 

more with less? More perfor- Imagine being able to see Imagine the power of 

mance with less hardware? into your embedded device — a high-end eraphics system, 
More productivity in less time? and control it — from a remote but with .. ‘gi yofa 

More bang with less buck? QNX box. Or from an realtime exe. ‚е. With 
Presenting the Photon microGUI.™ X workstation. Or from Photon's impressive 
QNX's full-featured windowing a Windows-based PC. drawing speeds 


system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 


(even across phone 
lines!) and intuitive 
ІЛ design, your 
embedded PCs 


Photon's jump-gate 
connectivity" even lets you 
"beam" or transport an 


Breakthrough Architecture арол атир „т axo ted od 
| ) ОМХ node to another! 
Photon is built around a 45K like turbo- 
í _ „а window into your 
microkernel and modular Breakthrough Efficiency embedded system even from Charged 
processes, so you can easily add Photon can deliver high- ' within MS-Windows. workstations. 


or remove graphics functionality 


end, workstation-class 
to fit your target. 


Photon Takes You Places 
graphics even on low-cost 


With Photon's phenomenal 


The cornerstone of Photon's PC hardware. It uses memory : l 
eyent-driven architecture is the wisely. And it comes with a low performance, incredible efficiency, 
QNX realtime runtime price tag. unique jump-gate connectivity... 


there’s no telling how far you 


О$. эе ш You can also expect to save can go. And since Photon supports 
means Photon 11 development time, thanks | Unicode, you'll 
rag ر‎ to Photon's easy-to-use „7 be able to take 
inheri ^ 


АРІ апа extensible „ 
widget library. yg” Апа 
,"' when you 

use the code- 


your realtime 
solutions 
anywhere 
in the world. 


// МХ * ! 
/ scalability, message- ` ..a window into F 
based 1PC, and network- SA i سو‎ y generating Photon 
| distributed processing. X workstation. ,/ Application Builder, 

| The result is a realtime # you won't have to spend 


; й | Р The Photon Application Builder 
graphical platform / any time coding your beats tedious hand-coded GUI 
ү never before seen interface by hand — building hands down! 


in the PC 
world. 


and it won't cost 
you an arm and 
a leg either. 


The Leading Realtime OS for PCs 


At last, a window into the black box. ee 


Photon lets you monitor and control your : | | 
embedded system from remote computers — To find out more about the leading realtime OS for PCs, 
even from non-QNX platforms. call 800 676 0566 or 613 591 0931. (EXTENSION 1022) 


Or reach us via email at info? gnx.com or on the web at hilp://www.gnx.com. 


QNX Software Systems Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8 Voice; 613-591-0931 Fax: 613-591-3579 Email: info@qnx.com Web: http://www.qnx.com 
Europe: 17 Bishops Court, Church Road, Bishopstoke, Hampshire, 5050 6PE, England Voice: (+44) 1703 611800 Fax: (+44) 1703 641153 Email: QNXeurope@qnx.com 
© QNX Software Systems Ltd. 1995. QNX is a registered trademark and Photon microGUI and jump-gate connectivity are trademarks of QNX Software Systems Ltd. All other trademarks belong to their respective owners. 
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The Paperless Cubicle 


Personal document scanning is big. Will Visioneer's PaperPort Vx and 


Hardware [ТЯ 


Hewlett-Packard’s HP ScanJet 4Si handle our personal paper crisis? 


STANFORD DIEHL 


f you’re tired of waiting for the pa- 
perless office, you can at least create 


I the paperless cubicle with a low-cost 
personal document scanner. A device cat- 
egory that was jump-started by Visioneer’s 
innovative PaperPort, the personal docu- 
ment scanner doesn’t require a radical re- 
vamp of corporate work flow, data-input 
systems, or cultural habits. Trim, inex- 
pensive sheet-fed scanners sit on personal 
desktops, suck in reams of paper, and es- 
tablish an efficient electronic filing sys- 
tem at a single workstation. Think of it as 
a grass-roots paperless revolution. 

As BYTE editors, we go through piles 
of personal paper each day. By using per- 
sonal scanners to manage our own paper 
crisis, we've gauged their strengths and 
weaknesses in handling paper overload. 
We evaluate the trailblazing PaperPort as 
a representative example. Visioneer re- 
cently released the PaperPort Vx upgrade. 

Hewlett-Packard has a newer approach 
to the same problem: its unique HP Scan- 
Jet 451 network scanner, which comes with 
an older edition (3.0) of the PaperPort soft- 
ware. An entire workgroup shares a sin- 
gle ScanJet 4S1, with each workstation 
running a local copy of the software. 

If you want to include color elements in 
your document/image repository, consider 


Logitech's PageScan Color (see the 
text box “ScanMan Scans 24-bit 
Color" on page 108). 


Personal PaperPort 

The Visioneer PaperPort is a simple, 
no-frills solution that does a specific 
job and does it well. It manages your 
personal paper. When you feed in a 
page, the scanner cranks up, pulls the 
page through, and scans it. The Buy, 
mechanical adjustment is 
a sliding cover that 
changes the paper 
path from a loop (to 
drop the paper out 
in front) to a direct 
pass-through (to 
drop the paper out 
the back—good for 
business cards and 
other small items). 

It takes about 6 
seconds to scan in a 
full page. The image then ap- 
pears on the PaperPort 3.5 desk- 
top. You can drag the scanned image 
onto PaperPort links at the bottom of the 
screen. If you drop it on the Word icon, 
PaperPort transparently converts the im- 
age into a Word document using the bun- 
dled version of OmniPage Lite OCR and 
then fires up Word with the new file. 


Personal document 
scanners should be easy to 
use and easy on precious 
desk space. Visioneer's 
upgraded PaperPort Vx 
(above) fits snugly between 
your keyboard and monitor. 
Hewlett-Packard's HP 
Scanjet 4Si doesn't sit on 
your desk at all. You plug it 
into your NetWare network 
and share the hardware 
across a workgroup. 


Also, you can drop 
‘thei image on the cc:Mail link and 
send it to a coworker. The coworker 
will then need the PaperPort software, 
or a PaperPort Viewer utility, to read the 
document and add annotations. Annotations 
include sticky notes, highlighting, overlay 
text, freehand pencil, and straight lines. 
From the desktop, you can drag the elec- 
tronic documents (or images) into folders 
that live along the left side of the screen. 
Unfortunately, PaperPort doesn’t support 


OCR: A Lomg Way fr@m the O!d Dajs 


Over the past 10 years, OCR has come a long way. Early 
desktop-based OCR solutions required tedious user training. 
The software would build a database, assigning an ASCII 
value to the bit-map image of each character it came across. 
Once trained, the OCR engine compared scanned character 
images to the images in its database, returning an ASCII 
character that represented the best match. Besides consum- 
ing time and resources, trainable packages did not work well 
when faced with a variety of fonts. 

Instead of bit-map matching, omnifont technology uses 
feature extraction to distinguish characters, breaking down 
a character into its component parts and recognizing an im- 
age based on its unique combination of shapes. Omnifont 
requires no training, consumes less disk space, and, be- 
cause a character retains the same basic features regard- 
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less of the font, works well across a broad range of typefaces. 

Technology developed by Caere (maker of OmniPage Pro 
6.0, WordScan Pius 4.0, and OmniPage Lite OCR, which comes 
bundled with the PaperPort software) not only recognizes sin- 
gle characters but evaluates entire words to make better pre- 
dictions. The technology is based on the hidden Markov model, 
a complex mathematical model used in predictive technolo- 
gies such as speech recognition and DNA matching. 

The OCR engine looks at all the pixels that make up a word 
and then uses probability algorithms, including contextual 
evidence and language rules, to select the most probable 
word. Trigram analysis and dictionaries further improve ac- 
curacy. Trigram algorithms consider the probabilities of 
three words appearing together and can adjust the predic- 
tion of a single word based on the trigram probabilities. 
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The Paperless Cubicle 


hierarchical organization (i.e., a folder 
within a folder). A single level of folders is 
a real drawback when it comes to orga- 
nizing all that electronic paper. 

Using PaperPort’s 2.0 file format, the 
stored images are fairly compact. We 
found that an 8.5- by 11-inch text docu- 
ment typically consumed from 35 to 55 
KB of disk space (turning on the Sharp- 
Page feature generates larger files but makes 
OCR more accurate). A 3- by 5-inch, 8-bit 
gray-scale photo took up about 40 KB, 
and a business card about 15 KB. 

Visioneer’s PaperPort Vx is a refresh- 
ingly simple idea done right. We intend 
to put it to good use clearing out our piles 
of personal paper. Now if it could only 
file boxes of software.... 

lf you're familiar with PaperPort, here's 
what's new with Vx: 


* 8-bit gray-scale images, for 256 levels 
of gray (up from |-bit monochrome) 

* OmniPage Lite, for transparent OCR 

* CardScan SE Business Card Reader soft- 
ware, for scanning business cards 

* PictureWorks Copy Machine software, 
for making PaperPort and a printer func- 
tion as a copy machine 

* New links and file types: Lotus Notes 
and cc: Mail, Microsoft Mail and Ex- 
change, Novell InForms, Xerox Text- 
Bridge Pro, Corel Photopaint, Adobe Ac- 
robat, JPEG, and GIF. 


Workgroup Scanning 

Hewlett-Packard's new network scanner, 
the HP ScanJet 4Si, extends the PaperPort 
model out to the workgroup. It connects 
directly to a NetWare network (3.1x and 
up) and includes a 20-seat user license for 
the PaperPort 3.0 software. It's a 15-page- 
per-minute, 300-dot-per-inch, 8-bit flatbed 
(8.5- by 11.7-inch scan area) scanner with 
a 50-page document feeder and a 10Ваѕе-Т 
or Token Ring connection. 

The ScanJet 4Si compresses scanned 
documents, using G4 and Packbits com- 
pression, to its own 135-MB hard drive 
before sending it over the network for tem- 
porary storage on a NetWare server. We 
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confirmed HP's claimed ШЕИ 


performance of approxi- 
mately 24 minutes for a 15- 
page text-mode (1-bit) job. 

HP’s Windows 3.x soft- 
ware makes NetWare in- 
stallation and administration 
easy. You run the installa- 
tion program from any Win- 
dows client to install the Net- 
Ware loadable module 
(NLM) and administration 
utility on a server. From the 
administration utility, you 
configure the scanner, con- 
nect it to other servers, build 
user lists, and set up print 
queues to enable copying. 
Workstation users can 
download drivers, a client 
version of PaperPort, and a 
utility for monitoring the 
scanner's status. 

To scan, you scroll to 
your workstation's name 
from the ScanJet 4Si’s LCD panel, load 
up to 50 pages in the feeder, select a mode 
(text, photo, or mixed), hit the start but- 
ton, and wait for the images to appear on 
your local PaperPort desktop. PaperPort 
loads if it's not already running, and the 
scanner remembers individual user set- 
tings. From that point, you can OCR, fax, 
print, or drop the image on application 
links. Version 3.0 of the PaperPort soft- 
ware does not include CardScan SE Busi- 
ness Card Reader, PictureWorks Copy Ma- 
chine, or desktop folders. 

That's right: This PaperPort version 
doesn't let you organize your images into 
folders. All the images share the same 
PaperPort desktop, so there is no way to 
organize your stuff beyond stacking pages 
on top of each other. It's sort of like selling 
a bookcase and charging extra for shelves. 
You'll want to upgrade to version 3.5 of 
PaperPort ($599 for a 20-user upgrade) 
for any serious archiving needs. 

With a network scanner, your entire 
workgroup requires only a single hard- 
ware device, saving hardware costs and 


HP ScanJet 4Si PageScan Color ..... $399 PaperPort Vx for Windows or 
EM Ethernet, $2999; (estimated street price) PaperPort Vx 
С) Token Ring, $3199 Logitech, Inc. for Macintosh ....... $369 
jj Hewlett-Packard Co. Fremont, CA (estimated street price) 
LM Santa Clara, CA (800) 231-7717 Visioneer, Inc. 
J (800) 722-6538 (510) 795-8500 Palo Aito, CA 
эў (208) 396-2551 fax: (800) 245-0000 (fax back) (800) 787-7007 
К: http://www.hp.com Circle 1131 on Inquiry Card. (415) 812-6400 
3| Circle 1130 on inquiry Card. fax: (415) 855-9750 
- http:/ /www.visioneer.com 
Circle 1132 on Inquiry Card. 


SCANMAN SCANS 24-BIT COLOR 


О nce you have a personal 

| scanner on your desktop, 
you'll probably find yourself need- 
ing an occasional color scan: a 
color photo or a color-coded 
graphic. Logitech's new PageScan 
Color adds some solid features to 
the sheet-fed personal-scanning 
category, including 24-hit color. Also, you 

can remove the PageScan Color from its base to hand-scan 
larger items or bound material without removing pages. The 
estimated street price is $399. 

The PageScan Color comes with Xerox TextBridge OCR, 
PaperMaster SE document management software, a low- 
end image editor, fax and copier components, and a TWAIN 
driver, so you can scan into almost any Windows imaging 
application. PaperMaster SE supports file drawers as well 
as file folders for an extra level of organization. However, 
because it uses a proprietary file format, you can't get elec- 
tronic documents into or out of PaperMaster SE. To get im- 
port/export capability, you'll need to upgrade to the full 
version of PaperMaster for $49. 


centralizing maintenance. And best of all, 
you can load up to 50 pages at once. All 
the scanned pages will appear on the 
PaperPort desktop as a single stack, so you 
may need to perform the time-consuming 
task of separating the stack into individual 
documents. 

The ScanJet 451 lets your entire work- 
group easily standardize on the PaperPort 
software. Once standardized, the work- 
group can share PaperPort documents, 
route them across the network or as E-mail 
attachments, annotate them, and establish 
a Work flow by way of PaperPort. 


Solutions for a Small Cubicle 

We think the PaperPort Vx is the best gen- 
eral solution for personal paper manage- 
ment. For the scanning of smaller docu- 
ments scattered throughout the day, it 
proved most convenient. 

However, for batch jobs and large doc- 
uments, the ScanJet 4Si’s 50-sheet feeder 
is well worth the walk to the scanner. Price 
and number of users will then drive your 
buying decision. The combination of a 
ScanJet 4Si with a 20-user upgrade to 
PaperPort 3.5 software costs about the 
same as 10 PaperPort Vx units. So, if your 
installation requires more than 10 users, 
you should choose the ScanJet 451. Ш 


Stanford Diehl is a director of BYTE reviews. 
Currently, he consults, writes, and works as 
an administrator of color prepress systems. 
You can reach him on the Internet or BIX at 
sdiehi@bix.com. 


Software ТЯ 
Compiling Convenience + 


We rounded up DOS/ Windows-based C++ compilers and found 
Microsoft and Watcom are tops, but where's Borland's upgrade? 


RICK GREHAN 


ou don't just buy a C++ 
compiler anymore. Well, 
you can, but in these days 
of rampantly spreading windowing 
operating systems, you wouldn't 
want to. The actual compilation of 
C or С++ source code into a final 
application is just one in a series of 
operations, some of which can be 
more complicated than the compi- 
lation itself. Hence, the С++ com- 
piler becomes just one piece of an 
environment, a coordinated collec- 
tion of tools that can include text ed- 
itor, browser, debugger, profiler, re- 
source editor, and so many others 
that all the icons barely fit on even 
the biggest screen. 

In this roundup, we examine five 
С++ environments targeted for the 
Windows platform: Microsoft's Vi- 
sual C++ 4.0, Watcom's C/C++ 
10.5, Symantec’s C++ 7.2, and 
MetaWare’s High C/C++ 3.31. We 
also look briefly at Borland’s C++ 4.53; 
briefly because this article went to press at 
а cusp in Borland compiler development. 
Borland 5.0 was just around the corner but 
not shipping in time for us to review it (the 
package will likely be available by the 
time you read this). 


Common Ground 

Hard as the designers try to differentiate 
their products, most everyone (except for 
MetaWare) provides a browser. Visual 
C++’s browser, ClassView, employs the 
expandable-tree format common to Win- 
dows 95 and is only one “view” into the 
application under construction. (Another 
view provides a similar tree whose leaves 
are the source code files.) 

Symantec's browser arises out of the 
teamwork of the hierarchy editor and the 
class editor. The former is a tree-like view 
into class hierarchy, the latter is a 
Smalltalkish three-pane editor. Both 
Symantec and Visual С++ do parsing work 
in the background even before you’ ve done 
any compilation, which means that once 
source files are in your Symantec project, 
you can begin using the hierarchy editor 
and the class editor. 
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With the exception of MetaWare High C/C++, the compilers 
all offer multipaned, Windows-based views into the 
application you’re developing. 


Watcom’s browser is more sedate. It’s a 
separate application that you can nonethe- 
less launch from within the integrated de- 
velopment environment (IDE). It reads a 
browse database created during compila- 
tion—provided you've set the appropri- 
ate option in the project. Watcom’s brows- 
er is like Symantec’s hierarchy editor: It 
lets you go from an element in the brows- 
er window to the location in the source 


= MetaWare High C/C++ 3.31 


Advantages: 


@ Consumes only 15 MB of disk space 
(actually comes on floppies) 


e Compiler is synchronized with the latest 
ANSI specifications 


9 Free technical support 


Disadvantages: 


€ A command-line product, it lacks an 
integrated development environment 

© Limited platform support; e.g., it can't 
create a Windows NT target 


€ Needs additional components to make 
a complete development system 
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files where that element is defined. How- 
ever, this requires the Watcom system to 
call the editor up; Symantec and Visual 
C++ are better integrated in this regard. 


MetaWare High C/C++ 3.31 

When it comes to the High C compiler, 
everything we've said so far about IDEs 
goes out the window. High C is purely a 
set of command-line tools. Admittedly, 
the editor is window-based, as is the de- 
bugger, but it's window with a small w— 
character graphics only. We'd like to call 
it charmingly primitive, but it doesn't take 
long for the charm to evaporate. High C 
doesn't even come with its own linker, for 
crying out loud. MetaWare offers an op- 
tional one for free, but it creates only Win- 
dows 3.x-compatible executables. 

Can you build a 32-bit Windows appli- 
cation with High C? Certainly you can, 
but you can also use a shovel instead of a 
snow blower to clear your driveway. Fur- 
thermore, the 32-bit application you'll 
build will not be a Win32 app. MetaWare 
supplies its own "supervisor," a program 
that acts as an intermediary between the 
32-bit code of your program and 16-bit 
Windows. Therefore, the target is really 
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Windows 3.x, not Windows NT or 95. 

High С/С++ does have some positive 
attributes. MetaWare has worked to keep 
the compiler up to the latest ANSI C++ 
standards, including exception handling, 
run-time type information, namespaces, 
and so on. And MetaWare bundles in 
Rogue Wave Software's impressive 
Tools.h++ class library. This library easi- 
ly supports multithreaded applications and 
provides classes to handle persistent stor- 
age, a set of collections classes built on 
the Smalltalk model, and even Windows 
support with I/O classes to manage the 
clipboard and DDE. There's also a DLL 
version of the library that reduces the size 
of your executable. 

High С/С++ comes with free technical 
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Analogous Architectures 


Borland C++ 5.0 Delphi Paradox 
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Data access from Borland С++ 
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support. And it's no small accomplish- 
ment that the compiler arrives on six high- 
density floppy disks and doesn't consume 
hundreds of megabytes of disk space. The 
glamour of this economy fades, however, 
when you realize that you have to get a 
linker separately to have a complete de- 
velopment system. Though MetaWare of- 
fers a somewhat limited one for free, we 
used the linker that comes with Phar Lap's 
TNT DOS Extender ($595). 


Microsoft Visual C++ 4.0 

You may be wondering what happened to 
Visual C++ 3.0. Microsoft skipped from 
2.0 (which we reviewed last April) to 4.0 
in order to align the compiler's version 
number with that of Microsoft Foundation 


Keys to the Enterprise: Data Access Technologies 


Data access methods like Microsoft's Open Database Connectivity (ODBC) or Ap- 
ple's Data Access Language provide a common layer over small local databases 
and server-based SQL engines, but integrating these low-level technologies into a 
high-level development environment requires additional components. Enter Mi- 
crosoft's Data Access Objects (DAO) and the Borland Database Engine (BDE). 

DAO consists of objects that make up the programmer's interface to Microsoft's 
Jet engine, the database manager that underlies Microsoft Access and Visual Ba- 
sic. DAO 3.0, bundled with Visual C++ 4.0, is implemented as a Common Object 
Model-compliant DLL and works only in 32-bit Windows. It gives fast 32-bit access 
via Jet to native Access data using the same simple, abstract data objects found in 
VB. Microsoft Foundation Classes (MFC) 4.0, included in Visual C++ 4.0, wraps 
DAO objects into C++ classes similar in structure to those that encapsulate ODBC, 
giving MFC programmers a more-or-less consistent path to both technologies. 

Like Jet, BDE is a high-speed database engine and COM object that underlies a 
collection of development tools and commercial packages (Borland's Delphi, Para- 
. dox, dBase, and Quattro Pro), simplifying data sharing. BDE provides access to 
. ODBC and native access to a few SQL databases through Borland's SQL Links. 

Using Borland C++ 4.5x, programmers reach these data sources via BDE through 
C API calls into the BDE DLL (Borland's integrated database API, or IDAPI). Borland 
C++ 5.0 integrates BDE by wrapping IDAPI calls into C++ classes designed using 
— Delphi's data object model. Watcom and Symantec provide direct ODBC support 
through the 16- and 32-bit versions of MFC included with their packages. —Steve Apiki 


Visual C-- 4.0 Visual Basle 4,0) Access 


4 


Data access from Microsoft Visual C++ 4.0 


Borland and Microsoft both use Common Object Model (COM)-compliant components to access their high-speed database engines. 


= Microsoft Visual C++ 4.0 


Advantages: 


e 15 a complete, tightly integrated 
development environment 


e Component Gallery provides reuse and 
software management 


e Just-in-time debugging finds bugs 
before program crashes 


Disadvantages: 
e Easy to get lost in the IDE 


| € 16-bit development requires separate 
(though included) compiler 


Classes (MFC) 4.0 class library. MFC 4.0 
comes with Visual С++ 4.0 and carries 
such new features as support for Windows 
Common Controls (supplied with Win- 
dows 95 and NT), integration with the 
OLE controls developer kit, and classes 
to encapsulate Data Access Objects 
(DAO). The Technology Focus at left ex- 
plains the role of DAO and the Borland 
Database Engine (BDE). 

In Microsoft's IDE, the emphasis is on 
the word integrated. Called the Develop- 
er Studio, this IDE can serve as a docking 
station for not only Visual С++ but also 
Visual Test and Visual FORTRAN Power- 
station. As capable as the Developer Stu- 
dio's user interface is, we worry about its 
density. Obviously, Microsoft's engineers 
labored to cram as much functionality onto 
the screen as possible. 

Visual С++ 4.0 introduces the Compo- 
nent Gallery object repository, which is 
useful on several levels. In one sense, it 
provides a way to manage classes more as 
objects than as conglomerates of source 
code, making it a kind of source-code- 
management system. To place a class into 
an application, you just withdraw a copy of 
it from the Component Gallery and place 
it in your application; you don't have to 
cut and paste from header files, . cpp files, 
and so on. Furthermore, using the 
gallery to insert a class does more than 
simply move source code. You can, 
for example, associate a resource with 
the class, and the resource will be au- 
tomatically added to your source code. 

You can easily store third-party 
OCXes in the gallery. It took us only a 
few mouse clicks to quickly install an 
OCX in the Component Gallery and 
| insert it into a sample application. Vi- 
sual С++ did the dirty work by reading 
the OCX and generating the source 
code for a С++ "wrapper" class. This 
class included prebuilt methods that are 
associated with each OCX's functions, and 


public member variables associated with 
the object's properties. 

Visual C++ 4.0 includes just-in-time 
debugging. If you’re running a debug re- 
lease of your application and a run-time 
error occurs, the system presents a dialog 
box that gives you the choice of either ter- 
minating the application or dropping into 
the debugger (with the source window 
aligned at the location of the offense). 

Visual C++ 4.0 is above all a 32-bit 
product: It can target Win32s, NT, and 
Windows 95. A separate CD-ROM that 
comes in the box carries a copy of Visual 
C++ 1.52c, which supports 16-bit MS- 
DOS, Windows 3.1, and Windows for 
Workgroups 3.11. Microsoft promises a 
RISC version of C++ 4.0 on NT for Pow- 
erPC, Mips, and Alpha platforms. A cross- 
development edition is available for Pow- 
erPC and 68K-based Macintosh systems. 


Symantec C++ 7.2 
Our recent review of Symantec C++ 7.2 
(see “Symantec C++ Differences,” De- 
cember ’95 BYTE) aptly pointed out that 
Symantec has always been the “other” 
C++ vendor behind Microsoft and Bor- 
land—despite Symantec’s knack for pro- 
ducing significant innovations in its com- 
piler’s integrated development and 
debugging environment (IDDE). 

Netbuild is one such innovation. It’s a 
distributed compilation environment that 
allows you to turn other machines on your 
network into compilation servers. It’s par- 
ticularly useful in large projects or when 
you can run the build during off hours. 

Symantec C++’s IDDE preparses your 
application’s source code when you first 
load the project with source files. This 
preparser can tell if source code has 
changed, automatically reparsing in that 
event. Like make, it parses only those files 
that have changed. 

The preparsed results feed into the text- 
handling components of the IDDE, which 


Symantec C++ 7.2 


Advantages: 


` e Tightly integrated development 
environment with extensive drag-and-drop 
capabilities 


e Netbuild allows distributed compilation 


Disadvantages: 
e Full installation takes nearly 300 MB 


e Below-average performance of 
generated executables 


Compiling Convenience + [ЛЯ 


Borland's 5.0 


Borland С++ 5.0 was warming up on the launchpad as we | 
labored on this roundup. Though Borland 4.53 ($499.95; | 
(800) 233-2444) was available—and we used it in our 
benchmarking—we chose not to perform an official review 
of either. Instead, here's a preview of version 5.0, based on 
our hands-on experience with the beta. We'll take a closer 


look at 5.0 when the final release ships. 


The new Borland С++ 5.0 promises to move in the di- 
rection of the more integrated development environments 
(such as Symantec and Microsoft) and away from the ap- 
proach of separate executables orbiting the IDE. It will also 
move more components into the IDE and will provide true 


background compilation. 


Unlike Visual C++, the Borland C++ 5.0 compiler will 
still let you target 16-bit platforms (Windows and DOS) from 
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The upcoming version 5.0 of Borland C---- 
will incorporate more executables into the 
integrated development environment, making 
it more competitive with Microsoft and 
Symantec compilers. 


a single host. Borland chose this backward compatibility 
(rather than including a separate compiler, as does Microsoft) because of research showing that users 
are not jumping to 32-bit environments all at once. 

Boriand's ObjectWindows Library (OWL) will leap from version 2.5 (the current version bundled with 
the 4.53 compiler) to version 5.0, bolstered with a variety of Windows 95-type controls. OWL will not, 
however, be the only application framework recognized by the 5.0 compiler. Borland С++ 5.0 will sup- 
port the latest version of МЕС and will include the Rogue Wave standard С++ library, which includes 


the standard template library. 


Borland С++ 5.0's IDE will also be outfitted with a scripting language. Borland describes Ob- 
jectScripting as being very C++-like, which means that a C++ programmer will already have a leg up 
on the language rather than being forced to switch mental gears to deal with a BASIC clone. Borland 
promises that the language will provide access to most of the IDE's intemals, beyond the capabilities 
of the scripting language found in Symantec С++. For example, you could create a script that auto- 
matically locates ali the source files in a particular directory, gathers them into a project, then builds 


the project. 


With its C++ 5.0, Borland will incorporate the database package as part of the compiler package. 
Compiler developers will thus have access to the Borland database engine, which is explained in the 


Technology Focus on page 110. 


makes possible a Smalltalk-like three-pane 
browser and editor combination. The edit- 
ing capabilities of this three-pane system 
are complete: When you seek a member 
function within a class, a lower-level edit- 
ing window opens. If you make changes, 
the proper source-code file gets updated. 
The preparsing works in the back- 
ground, but it can get annoying if you've 
just started working with an MFC appli- 
cation and you're running the software off 
a CD. Depending on the speed of your sys- 
tem, the preparser can take a while to read 
all the MFC Include files. (Yes, Symantec 
provides support for MFC: Versions 2.53 
and 3.2 are bundled with the package.) 
Symantec is also innovative in providing 
a scripting language, Symantec BASIC, 
that lets you automate many of the fea- 
tures of the IDDE (particularly the editor) 
that are otherwise activated via menus and 
toolbars. Also, just as the Microsoft Com- 
ponent Gallery provides a *wrapping ser- 
vice" for automatically constructing a С++ 
class interface to OCXes, Symantec's 
VBXExpress will automatically construct 
a С++ wrapper class around a VBX. 
Symantec's target coverage is nearly as 
broad as Watcom's. From the IDDE, you 


can produce executables and DLLs for 16- 
and 32-bit DOS, as well as for Windows 
3.1, Windows for Workgroups 3.11, Win- 
dows 95, and Windows NT. Symantec 
shares a spot with Microsoft as one of only 
two vendors in this roundup that also pro- 
vide a Macintosh product (though Mi- 
crosoft's is a cross-development system, 
while Symantec's is native on the Mac). 


Watcom С/С++ 10.5 

Watcom's greatest strength 1s its cross- 
platform capabilities. From a single IDE, 
you can generate targets for DOS (16-bit 
and extended), all the Windows platforms, 
OS/2 (16- and 32-bit), and NetWare. Its 
support for host platforms is equally broad; 
you can run the Watcom IDE from 16-bit 
Windows, Windows NT and 95, and OS/2. 


Watcom C/C++ has been the base plat- 


form for our B YTEmark benchmarks since 
their inception. 

The Watcom box arrives with the usual 
entourage of support tools: debugger, pro- 
filer, heap walker, spy, and a post-mortem 
debugger called Dr. Watcom. There are 
also image and dialog editors that can be 
launched on their own or shepherded by 
the resource editor. Watcom's philosophy 
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is distinct from Microsoft's and Syman- 
tec's. Where the latter companies have 
moved to pull the main development com- 
ponents (editor, debugger, compiler) under 
a single, umbrella-like IDE, Watcom's 
components are separate executables that 
the IDE launches as required. 

Prior to version 10.5, Watcom С/С++ 
lacked a visual application builder; it now 
has Blue Sky's Visual Programmer. Not 
as robust as, say, Visual Basic, Visual Pro- 
grammer nonetheless provides a graphi- 
cal mechanism for populating your appli- 
cation with resource-type objects—buttons, 
bit maps, menus, etc.—all the while con- 
structing source code (built atop MFC, 
which ships with the compiler) as you 
specify the components' functions. We 
particularly like the menu and dialog-box 
capture feature, which is a kind of reusabil- 


= Watcom C/C++ 10.5 


Advantages: 


e Supports a variety of host and target 
platforms 


e High-quality compiler output 


Disadvantages: 
e Comes with few wizards or expert tools 


e Browser and some other tools are not 
tightly integrated with development 
environment 


ity tool. Activate dialog box capture, then 
launch another application: Whenever you 
move the pointer over a dialog box, the 
cursor turns into a stylized hand with point- 
ing finger. Double-click, and a copy of the 
dialog box moves into the Visual Pro- 
grammer's dialog-box editor, ready for in- 
clusion in your application. 

Watcom gets high marks for its multi- 
platform support. And the quality of 
floating-point math produced by the com- 
piler is a cut above average. 
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[ША Compiling Convenience + 


What to Test?—and How? 
Actual compilation comprises a 
smaller part of building an ap- 
plication today, and one that's 
increasingly difficult to time. 
New technologies such as 
Symantec's Netbuild make com- 
parisons even more difficult. 
Consequently, we chose to 
focus our benchmark testing on 
the quality of code that each 
compiler produced. We select- 
ed two programs: our own 
BYTEmark and the public-do- 
main version 7 of the J pro- 
gramming language. BYTE- 
mark is a collection of 10 tests 
that exercises the CPU, FPU, 
cache, and system memory; J 
is a complete interpreter that is 
the last public-domain release 
of the J language's source code 


MetaWare High C/C++ 3.31 


Microsoft Is Fastest Overall 


Visual С++ 4.0 


Symantec C++ 7.2 


Watcom C/C++ 10.5 


Borland C++ 4.53 


Better | | 


E BYTEmark int [E BYTEmark FP U 


C++ compilers perform differently depending on the code model. 
Microsoft Visual C++ 4.0 is fastest in the algorithm-based Native- 
Mode BYTEmark tests. Borland C++ 4.53 is tops in compiling two 
scripts written in the public-domain J language, a code flow that is less 
localized. Indexes are based on the performance of a 90-MHz Dell XPS 


P90 Pentium system {which scores a 1.0 in all the tests). 


Circle 1136 on Inquiry Card. 


prior to J's becoming a com- 

mercial package. (For details, 

see "The Joy of J" by Dick Pountain in 
the September '95 BYTE.) 

We shipped B YTEmark source code to 
each vendor and asked them to determine 
the best optimization settings for the pro- 
gram. We compiled the test according to 
their recipes and ran the resulting exe- 
cutable on an Intergraph system running 
Windows NT 3.51 with dual 150-MHz 
Pentium Pro processors. (No benchmark 
we tested was multithreaded, so the addi- 
tional processor had no effect.) 

The results of the tests appear in the 
graphs above. The BYTEmark index fig- 
ures are automatically calculated by the 
program. For the J test, we entered a short 
linear programming script (short by J stan- 
dards, that is) that performs the simplex 
algorithm. We also entered a script to cal- 
culate the determinant of matrix and turned 
it loose on an 8x8 matrix. (Note that al- 
though we did not formally review Bor- 
land's product for this article, we include 

the results from their ver- 


High C/C++ 3.31 ....... $795 Symantec С++ 7.2 ...... $399 : 

($995 with Phar Lap TNT DOS Symantec Corp. idi 4.53 compiler for 
Extender) Cupertino, CA comparison purposes.) 
MetaWare (800) 441-7234 If we were to base our 
Santa Cruz, CA (БОЗ) 465-8470 onclusion Em 
(408) 429-6382 fax: (503) 334-7400 ч "^ е: " m we ud 
fax: (408) 429-9273 http://www.symantec.com results alone, t eu nus 
techsales@metaware.com Circle 1135 on Inquiry Card. crosoft is the clear winner, 
кашы нинг Dani Watcom С/С++ 10.5..... $350 With Watcom close behind. 
Microsoft Visual С++ 4.0. . $499 Powersoft The J benchmark, however, 
Microsoft Corp. Waterloo, Ontario, Canada ; 1 м 
Вейтопа, МА (519) 747-4971 provides а different per 
(800) 426-9400 fax: (519) 886-3700 spective. Ironically, Bor- 
(206) 882-8080 http://www.watcom.com land fared better than the 


rest. The difference in per- 
formance of the two tests 
is likely due to the differ- 


ent code models they present. Tests with- 
in the BYTEmark tend to be small rou- 
tines executed repeatedly; execution flow 
in the J interpreter will be less localized. 


If-Else Statement 

Deciding which C++ environment to buy 
depends largely on your target. If you’re 
going for platform coverage within the In- 
tel family, we recommend Watcom. 
Though its integer performance has slipped 
compared to other compilers, it continues 
to do well with floating-point code. The 
new Visual Programmer makes Windows 
development with the Watcom package a 
less strenuous challenge. Close behind 
Watcom is Symantec, which covers near- 
ly as many target platforms, provides a 
well-thought-out development system, and 
is designed by a crew of engineers who 
continue to amaze us with their imagina- 
tive extensions to the IDE. 

For people who know they’re going to 
be working on 32-bit Windows platforms, 
Microsoft’s Visual C++ is our top recom- 
mendation. Its overall performance (com- 
bining all benchmark scores) takes first 
place. Plus, the Component Gallery—al- 
ready a useful mechanism for rapidly in- 
corporating OCXes into a C++ applica- 
tion—will evolve into a more robust 
object-management system. M 


Rick Grehan (rick_g@ bix.com), a BYTE se- 
nior technical editor, developed the BYTE 
benchmark suite and writes the monthly 
CodeTalk column. He has an M.S. in math- 
ematics/computer science. 


Hardware (11135 


CD-ROM Changers: The Inside Story 


Upgrade to one of these internal quad-speed CD-ROM drives from Alps 


or NEC and put four discs on-line instead of one 


CHRIS O’MALLEY 


nyone with even a small hand- 
ful of favorite CD-ROMs can 
easily see the value of a CD- 


ROM player that holds several discs at 
once. That goes double if you depend on a 
CD-ROM-based reference work or phone 
directory. But until recently, CD-ROM 
changers were available only as bulky, ex- 
ternal, and often pricey “jukeboxes.” 

New internal changers from NEC and 
Alps put four discs at your disposal. The 
NEC MultiSpin 4x4 CD-ROM Changer 
and the Alps 4X Internal CD-ROM Chang- 
er are both quad-speed CD-ROM players 
that hold four discs yet fit into a standard 
half-height drive bay. They come with 
Windows software and handle regular CD- 
ROMS as well as audio CD, Enhanced CD 
(or CD+), Photo CD, CD Interactive (CD- 
I), and Video CD discs. Most important, 
neither will break the bank: The Alps 4X 
lists for $410 and is likely to be substan- 
tially discounted, while NEC gives the 
MultiSpin 4x4 an estimated street price of 
just $279. 

Nakamichi makes the MultiSpin 4x4 
drive for NEC and is also supplying it to a 
number of major PC companies to include 
in their systems. By the time you read this, 
Nakamichi will be selling its own version, 
called the MJ-4.4, in a retail package for 
the same $279 estimated street price. 

Not to be outdone, Panasonic just in- 
troduced—too late for this review—a half- 
height internal CD-ROM drive that holds 
five disks. The $399 Big 5 quad-speed 
drive has a multitray mechanism that you 
load with bare discs. Panasonic claims a 
disc-switching time of less than 5 seconds. 


Two Loading Approaches 
Both the Alps and NEC drives reviewed 
here come with the same short, L-shaped 
Enhanced IDE (EIDE) in- 
terface card made by Future © 
Domain, as well as an IDE 
ribbon cable to connect them 
and audio cables (for linking 


Price 


the CD-ROM drive with a Buffer size {KB) 
sound board). Both drives арче И 

- Sc loadin 
also have a headphone jack є purst transfer 


and a volume-control wheel 


Data transfer rate (KBps) 
Average access time (ms) 


on the front plate. You can in- 
stall either drive horizontally 
or vertically. 

For all the similarities be- 
tween the two drives, they ap- 
proach disc storing and swap- 
ping quite differently (see the 
Technology Focus box on 
page 114). Like many car au- 
dio players, the Alps 4X uses 
a magazine mechanism (de- 
rived from the mechanism 
used in the car stereos made 
by Alps' Alpine division). The 
NEC MultiSpin, on the oth- 
er hand, uses a direct-feed 
mechanism in which there 
are no trays, caddies, or mag- 
azines. This mechanism has 
also been proven in audio CD 
players from Nakamichi and 
in an external seven-disc changer. 

You can configure each drive to han- 
dle its multiple discs in either of two ways: 
as a single drive letter, where you select 
which disc is active, or with multiple drive 
letters (e.g., D, E, Е, and С). The single- 
drive mode makes it easier to run multidisc 
games and other titles that you must in- 
stall and run from one drive letter. With 
the Alps 4X, you select the active disc by 
pressing a button on the drive. With the 
NEC MultiSpin, you do it through the pro- 
vided Windows utility program. 

Treating a multidisc drive as four sepa- 
rate drives, on the other hand, means you 
can launch programs without selecting a 
slot. But it also means that the programs 
must be in the same drive-letter slot in 
which you installed them and that multi- 
disc programs designed to work with only 
one drive letter (as many are) must all use 
the same slot—forcing you back into a 
manual disc swap. Also, audio CDs can 
be played only in the first slot in this mode. 


Alps 4x Internal CD-ROM Changer 


$410 

600 600 

210 250 

128 128 

EIDE EIDE 
Four-slot magazine Single-feed 


PIO mode 3 (11.1 MBps) 


NEC MultiSpin 4x4 CD-ROM Changer 


$279 (estimated street price} 


PIO mode 3 (11.1 MBps} 


Both the Alps 4X [bottom) and the NEC MultiSpin pack four discs into a 
half-height 5%-inch form factor. The Alps unit uses a cartridge (shown), 
while the NEC drive feeds in bare discs. Other similarities are quad speed 
(600 KBps) and an EIDE interface (adapter card included). 


Either way, these two drives function 
best as a convenient place to store and play 
single-disc titles. That gives the less-ex- 
pensive NEC MultiSpin the advantage, 
because you can easily insert or remove 
one disc at a time. Unless Microsoft en- 
dows Windows with the ability to fluidly 
direct CD-ROM changers, the best hope 
for simplifying multidisc games is the re- 
cently announced digital videodisc stan- 
dard, which promises enough capacity to 
eliminate the need for multiple discs in 
most cases. 


MultiSpin Eats Naked Discs 
As it has done with its other products, NEC 
takes extraordinary steps to make the in- 
stallation process painless with a "getting 
started" poster and, if you prefer visual 
instructions, a videotape. Still, installation 
isn't a no-brainer. The procedure varies, 
depending on whether you already have 
an available secondary IDE connector (and 
therefore don't need the interface card) 
and whether you're running 
Windows 3.1 or Windows 
95. There are also DIP switch- 
es involved. The NEC man- 
ual outlines the steps, but it 
does a relatively poor job of 
putting the if/then choices 
into perspective. 

NEC’s setup software in- 
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[ТЯ CD-ROM Changers 


Changing of the Discs 


How do you fit a CD-ROM reader and four discs into a half- 
height drive? Alps’ 4X uses a four-tray magazine. Once you 
insert the magazine into the drive, the disc-picking/reading 
mechanism rises or lowers to the level of the disc you want 
to play. An arm hooks the appropriate disc tray and pulls it 
partially out of the magazine stack. Each tray has a large 
opening on the bottom, providing room for the spindle to 
clamp it, for the motor to spin it, and for the pickup to read 
it. The overlapping storage and play areas enable the mech- 


The disc then either continues to play or moves backward 
to the “stocker,” which is a slotted disc-storage area. The 
elevator-like stocker uses threaded gears to go up and down 
so that the proper disc can play without being fully ejected 
from its storage spot. Again, overlapping play and storage 
areas save space. 

Despite their differences, the timings for these two mech- 
anisms are similar. Both drives take about 8 seconds to go 
from reading one disc to reading another. 
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into the drive. 


stored in static RAM (SRAM), so the 
power up. 


stalls the device drivers and a utility pro- 
gram that lets you control the drive. The 
ability to treat the MultiSpin as a single 
drive broken into subdrives (e.g., D:1, D:2, 
D:3, and D:4, so you can see what’s in 
each slot) currently works only under Win- 
dows 3.x. Windows 95 support is promised 
for the first quarter of this year. Current 
users will be able to get the Windows 95 
driver via NEC’s World Wide Web site 
(http://www.nec.com) or fulfillment cen- 
ter ((800) 820-1230). 

The MultiSpin drive is a pleasure to use. 
Loading the discs is as easy as pressing 
one of the four numbered buttons on the 
front bezel, which opens the drive door, 
and inserting a naked disc (label side up) 
about halfway into the opening. The drive 
draws the disc inside automatically, as a 
cassette-tape player does, closing the door 
as it does so. You can tell which slots are 
occupied by the small lights next to each 
slot number. You eject the discs by press- 
ing the same slot buttons or by using the 
eject button in the utility software. 


San Jose, CA 

(800) 825-2577 

(408) 432-6000 

fax: (408) 432-8337 

http: //www.alpsusa.com 
Circle 1128 on Inquiry Card. 


E 


114 BYTE MARCH 1996 


anism to fit within a standard half-height drive. 

The NEC MultiSpin 4x4, designed by Nakamichi, tackles 
the task by eliminating disc caddies, trays, and magazines. 
The insertion of a bare disc trips an optical sensor that acti- 
vates a drive belt. The rubber belt contacts the disc at its 
outermost rim (to avoid damaging data areas) and pulls it 


The disc stops first at the play position, and the drive’s 
motor, turntable, spindle, and pickup head all rise to clamp, 
spin, and read the disc. The disc’s table of contents is 


loaded without having to reread each disc every time you 


Boxborough, MA 

(800) 632-4630 

(508) 264-8000 

fax: (800) 366-0476 

http: //www.nec.com 

Circle 1129 on Inquiry Card. 


drive knows what's 


The Nakamichi/NEC 


changer mechanism handles bare discs. 


The buttons and the loading slot have 
special seals to prevent dust from being 
sucked into your PC's fan. We had no trou- 
bles in inserting and ejecting more than 
100 discs. However, there's a way to man- 
ually rotate the gears to eject a disc should 
one become jammed, although it requires 
partially removing the drive. 


Alps Reads Magazines 
Like many other audio and CD-ROM prod- 
ucts, the Alps 4X uses a magazine. De- 
pending on how you like to work (or play), 
that makes it a little more or less convenient 
than using the MultiSpin. The downside is 
that you must fit discs into trays that slide 
into the magazine and then load the maga- 
zine into the drive—a fairly tedious proce- 
dure. The advantage is that you can buy ex- 
tra magazines (for about $20 apiece) and 
keep separate four-disc sets ready to quickly 
pop into your drive. The MultiSpin comes 
with one magazine. 

There's no poster or video bundled with 
the Alps 4X, but the installation process 


is similar to that of 
Alps 4X Internal CD-ROM MultiSpin 4x4 CD-ROM the MultiSpin. By 
Changer ............. $410 Changer ... $279 (est. street price) default, the Alps 
Alps Electric (USA), Inc. NEC Technologies, Inc. setup software han- 


dles the four slots 
as separate drive 
letters. However, 
you can choose to 
assign them all to 
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a single letter by configuring the Alps de- 
vice driver with a software switch in the 
CONFIG.SYS file. You can then use the 
stop/change button on the drive's front panel 
to cycle through the discs and make one 
active. This works under Windows 3.1 or 
Windows 95. The pros and cons of these 
arrangements are basically the same as 
with the MultiSpin. 

As befits its Alpine heritage, the con- 
trols on the Alps 4X drive's bezel follow 
the model of a CD audio player, with re- 
verse, play/pause, forward, stop/change, 
and eject buttons. LEDs on the right show 
which disc you have selected, and a busy 
LED shows activity. Alps' MultiPlayer 
Windows program closely resembles the 
controls on a car stereo player, giving you 
full control of the changer. 

For software that you tend to operate 
by set or category, such as CD-ROM tele- 
phone directories or a group of favorite 
audio CDs, the magazine approach makes 
a lot of sense. But if you frequently change 
single discs, the direct-load approach of 
the NEC MultiSpin is much more conve- 
nient. And, at less than $300, it's a con- 
venience you can afford. ш 


Chris O'Malley (Boynton Beach, FL) isa 
freelance writer who covers computers and 
software. He can be contacted on the Inter- 
net at 4312323 (9 mcimail.com or on BIX c/o 
“editors.” 
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Windows-Built for Unix Power 


PowerBuilder, the leading client/server programming environment 
for Windows, moves to Unix so your apps can, too 


TOM YAGER 


| owerBuilder, the database front- 
end programming system from 
Sybase's PowerSoft division, 


has earned a place as a leading choice 
among corporate developers. Running un- 
der Windows, and more recently the Mac- 
intosh, PowerBuilder simplifies the task 
of creating robust applications that browse, 
update, administer, and report on data in re- 
mote databases. 

Now PowerSoft has given PowerBuilder 
a Unix personality. The latest major re- 
lease, called PowerBuilder for Unix, runs 
on Sun (and cloned) Sparc workstations 
under Solaris 2.4 and OSF/Motif. It's a 
full port of PowerBuilder 4.0 and does vir- 
tually everything its small-iron counter- 
parts will do. 

Perhaps the greatest appeal of Power- 
Builder for Unix is that it runs (as the doc- 
umentation says) “mostly unmodified” ap- 
plications developed with PowerBuilder 
for Windows or Macintosh. It's a graphi- 
cal database client tool that maintains 
source-level compatibility across those 
three platforms. 


Starting Ош, We Hit a Bump 

We tested PowerBuilder on a Sun Sparc- 
Station 10 with 64 MB of RAM. Power- 
Builder does not include its own database 
server, but it does support Oracle 7, both 
Sybase and Microsoft SQL Servers, and 
Sybase System 10. We used System 10. 

PowerBuilder for Unix is a native 
Sparc/Solaris application, but its Windows 
roots are obvious. PowerSoft deserves 
credit for not following the trend of for- 
saking printed documentation in favor of 
hypertext, but the bulk of this package's 
manuals depicts the Windows version of 
PowerBuilder. Only a few thin guides, an 
installation guide among them, speak 
specifically to the Unix release. 

The first problem we encountered was 
getting the server configured. Sybase Sys- 
tem 10 is virtually self-installing, but the 
PowerBuilder documentation fails to state 
clearly that you need a piece of optional 
software—S ybase's Open Client/Open 
Server. This is a set of libraries and head- 
er files that allows C and FORTRAN pro- 
grammers to build Sybase database access 


Opt 


latform, is the DataWindow, which abstracts 


server-based SQL functions to make them available on client machines. 


into their applications. PowerSoft should 
have bundled the libraries with its prod- 
ucts. We wasted considerable time trying 
to identify the missing piece. And while 
Sybase System 10 automates most of its 
initialization process, PowerBuilder's start- 
up requires considerably more manual la- 
bor; you have to hack user profiles and set 
environment variables. 

Once PowerBuilder is installed, your 
first task is to connect to a database serv- 
er. We ran the server on the same machine 
as PowerBuilder—still a fair test because 
PowerBuilder uses TCP/IP to communi- 
cate with the server even if the server is 
on the same box. 

Each application gets its own database 
profile. While you cannot create databas- 
es in PowerBuilder, you can perform most 
other functions (including defining new 
tables) from within it. 

PowerSoft provides an excellent Unix- 
specific tutorial that walks you through 
creating an application from scratch. As 
you begin to work with the tutorial, you 
will gain appreciation for the role Bristol 
Technology’s Wind/U plays (see the Tech- 
nology Focus box on page 116). Even fair- 
ly advanced interface elements, like float- 
ing toolbars, have successfully made the 
transition from Windows to Unix. To its 
credit, Bristol didn’t try to recreate Win- 
dows under Unix; every basic interface el- 
ement is native OSF/Motif. But Windows 
users will still feel at home because both 


layout and feel, right down to tabbed con- 
trols and common dialog boxes like File 
Open, are decidedly Windows-like. Such 
fidelity to Windows makes it easier for 
Windows PowerBuilder developers to tar- 
get and test their applications for Unix. 


Paint Your Application 
PowerBuilder’s environment consists of 
a set of painters. With the application 
painter, you pull together the application’s 
elements and preferences. With the data- 
base painter, you manage table layouts, 
validation rules, and other related elements. 
With the DataWindow painter (see the 
screen above), you design the user inter- 
face. There are also painters for menus, 
reports, and all the other elements that 
form a PowerBuilder application. 
PowerBuilder maintains a hidden table 
called a repository that holds data-entry 
validation rules and initial values, among 
other things. By making these and other 
elements part of a database and not part 
of the application, PowerBuilder lets you 
reuse rules and other elements across ta- 
bles. PowerBuilder makes objects of the 
application elements you create. You can 
transfer these objects from one applica- 
tion to another and create objects that in- 
herit elements from other objects. 
Anyone who thinks PowerBuilder is too 
expensive need only spend a few minutes 
with it. The software is loaded with the 
kind of grace notes and thoughtful turns 
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Wind/U Opens Windows to Unix 


Porting a Windows application to Unix is never fun. Core code is usually easy to 

port because commercial Windows C++ compilers have Unix-compatible functions 

in their standard libraries. What takes time is translating user-interface code from 

Windows to Motif, a process made more challenging the more you use low-level 

calls to the Windows API. 

Facing this challenge when it developed PowerBuilder for Unix, PowerSoft turned 

to Bristol Technology’s Wind/U, a suite of tools that makes Windows-to-Unix porting 

laughably easy. Put simply, Wind/U delivers the functions of the Windows API to 

Unix developers. 

With Wind/U, virtually everything you create in the Windows development en- 

vironment of your choice simply “walks” over to Unix and runs after a recompile. 

Wind/U’s not an emulator; all its functions are native Unix and native OSF/Motif. Its 

Motif approximations of standard Windows elements like common dialog boxes are 

perfect. They’re recognizably Motif in their appearance, but the layout is Windows. 
HyperHelp, another Bristol module included in PowerBuilder for Unix, compiles 

Standard Generalized Markup Language (SGML) or Rich Text Format (RTF) definition 

files into Windows-style .HLP files. This lets you maintain one set of on-line docu- 

mentation for a multitargeted app and also take advantage of HyperHelp’s hypertext 

viewer, which is better than any Unix help system we've seen. 

Bristol's XPrinter module simplifies the task of getting data from an application to 

D C "EC — | a printer. Unix developers well know how hard it 

can be to “talk” to a printer. XPrinter provides the 

hooks that create a very elegant Windows-like con- 

Wind/U library nection between your application and your printer. 
— Of the 1.5 million lines of C/C++ code in Power- 


Unix/Moti Operating | Р в " 
system | Builder, PowerSoft says it had to modify only 3 to 
Hardware | 6 percent for the Windows-to-Unix port —an 


| PowerBuilder recompiles Windows apps in Unix and astonishingly low number. The upshot is that one 


links them to Bristol Technology's Wind/U library to | Person can handle the porting work for an applica- 


generate native Motif code. This maintains identical | tion that may have taken a building-full of engi- 
functionality between Windows and Motif versions neers to create. 


J | 
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TECHNOLOGY FOCUS. 


Windows-Unix Negotiator 


Win32-based development environment Арріісайоп | 


System API 


that most software designers leave out. 
The validation-rules dialog box, for ex- 
ample, has a button that inserts the cur- 
rent column's variable name into the rule 
you're writing. The display-format dialog 
box not only lets you define a format for a 
column, it even tests your format within 
the dialog box itself. You just enter a val- 
ue and click a button to see it displayed 
as you requested. We expected to have to 
pull up a database view to see if our format 
definition worked. 


Windows-Centric Not a Bad Thing 
Motif purists might chafe a little at the ex- 
tent to which Microsoft Windows para- 


PowerBuilder for Unix 1.0 
PowerSoft Corp. 
Concord, MA 

(508) 287-1500 
http://www. powersoft.com 
Circle 1105 on Inquiry Card. 


EE 
$E 
-E 


116 BYTE MARCH 1996 


digms are applied to PowerBuilder for 
Unix. The Windows version of Power- 
Builder is notable for, among other things, 
allowing developers access to low-level 
elements like the attributes for window 
styles. But when you pull up the dialog 
box for altering a custom window’s style, 
you’ll see a set of checkboxes detailing 
Windows-type attributes, not Motif-type 
attributes. Users running your application 
won't be able to tell because the look is 
still native Motif. 

This Windows-centric approach is en- 
tirely appropriate. By choosing Windows 
as its base, PowerSoft made it possible to 
create gorgeous Motif database apps that 
port effortlessly to Windows, and vice ver- 
sa. Were you restricted to Motif's capa- 
bilities, the Windows version of the port- 
ed application would suffer. For that 
matter, so would the Motif version. 

If you're expecting PowerBuilder to 
shield you from having to learn SQL, 


you'll be disappointed. It doesn't reduce 
everything to drag-and-drop. If you're fa- 
miliar with Windows tools, you might find 
PowerBuilder's approach similar to Visu- 
al Basic's. The interface helps you manage 
data elements, paint the interface, and per- 
form basic procedures like field valida- 
tion. But for virtually everything else, 
you'll need a strong foundation in both 
SQL and PowerBuilder's scripting lan- 
guage, PowerScript, a structured language 
that reads somewhat like BASIC. As with 
other operations in PowerBuilder, you're 
never flying blind when you're writing 
scripts. The package provides a debugger, 
and within the editor are powerful 
browsers. Database structures, interface 
objects, and other application elements are 
a few clicks away. 


Delivery Time 

Perhaps the best thing about PowerBuilder 
is what you get when you're finished build- 
ing: a stand-alone executable program. PC 
snobs will bristle at being forced to keep 
the .EXE extension PowerBuilder requires, 
but that doesn't diminish the joyful sim- 
plicity of entering a single command to 
launch your program. 

Virtually everything you create in 
PowerBuilder for Unix will move, un- 
changed, to PowerBuilder running in a 
Windows or Macintosh environment. Load 
your application into PowerBuilder for 
Windows and select the Generate EXE op- 
tion to produce a native Windows program 
that acts just like its Motif counterpart. 
But if you tie C code into your program 
or call out to external Unix commands, 
you'll have more trouble porting: The ex- 
ecutable files PowerBuilder creates are not 
directly portable. 

. It’s disappointing that PowerSoft didn’t 
also target Solaris x86. SunSoft touts 
source-level compatibility between its 
Sparc and x86 releases. If that's true, then 
PowerSoft could have targeted Solaris x86 
with naught but a recompile. But things 
are rarely simple; at the very least it would 
have meant support and documentation 
requirements. PowerSoft does plan to tar- 
get HP/UX and AIX but won't say when. 

If you're delivering a critical client/serv- 
er database application, you'd do well to 
consider PowerBuilder. We can't think of 
another tool that blends seamless cross- 
platform compatibility, high-level conve- 
niences, and low-level access. B 


Tom Yager is a writer and former BYTE ed- 
itor who operates a research lab in Texas. 
You can reach him at tyager Q9 maxx.net. 
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Ому OPENUI" AND OPENWEB” Take tt” 
YOUR APPLICATIONS BEYOND THE ENTERPRISE 


Now with a single development effort you 


can create distributed applications for deploy- 


ment on both your private network and the 
Internet. And your Internet applications 
arent limited by HTML or HTTP. With 
OpenUI and OpenWEB, your application 
clients are as easy to use as a Web page, but 
have all the power, performance, 


External 
and flexibility of a full-function GUI Client 


Develop server applications using your exist- 
ing tools and languages, including C, C++ and 
COBOL, and use Орел? extensive visual 
development environment for the client. And 
you can move to Suns Java language for client 
or server whenever you're ready, with full sup- 
port in OpenUI. 

With OpenUI’s unique combination 
of platform-independent mobile GUI 
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client. binaries, PowerGRID™ geom- 
With the Open WEB etry management, powerful 

Launcher and your Web OpenUl message-based architecture 

favorite Web browser you Server Security and new security features, 

Server 

can launch an OpenUI now you really can use the 

client from any Web page, Firewall Internet to take applications 

just like an HTML link. to the world beyond your 

Open WEB even provides Internal OpenUl ja 2| enterprise. 

automatic caching and Client M To learn more about 

version management, elim- m OpenUI and OpenWEB, visit 


inating the major deployment issue of large 


client/server applications. 


our Web site for detailed information and 
demonstrations. Or call for a free white paper. 
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P. EE, c nma 
OpenWEB application clients can be launched from a Web 
poge as easily as any HTML screen, but can include all the 
GUI functionality of an installed application, including 
client-side data validation and business graphics. 
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800 441-4330 
info 2 0sa.com 
http: //www.osa.com/ 


Open-UI 


Open Software Associates, Inc. 20 Trafalgar Square Nashua, NH 03063 USA: Phone 603 886-4330 Fax 603 598-6877 
Europe: Phone +49 711 90619-0 Fax +49 711 90619-19 Asia/Pacific: Phone +6] 39871-1666 Fax +6] 39871-1711 


OpenUl, OpenWEB, PowerGRID ond “Beyond the Enterprise" are trademarks of Open Software Associates. Other produci names ore trademarks of their respective owners. 
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The Network Fax Software 
Everyone Can Usel 


» = by А ns 


Ре oo 0, 
шз EMIT ные nif» m 
| Source LANSourco Ид ЛУН О. Ан 


s complete 
Without the right 


Service 


for Е АХ, 
Modem Sharing, 
RAS. a 
LANSource" DE 


1-800-677-2727, 1-416-535-3555, Fax 1-416-535-6225, sales@lansource.com — Windows 95 


Copyright (c) 1995, LANSource Technologies Inc. Ali rights reserved, FAXpon, WINport, RASport and LANSource are trademarks of LANSource Technologies Inc. Other product names are trademarks of their respective companies. Developer tested only . Novell makes no warrantees with respect to this 
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Software Roundup [10ДЕ 


Smart Forms for the Enterprise 


Your company's forms should be more than an afterthought. 
Four programs can turn forms into a medium for groupware. 


MARK HETTLER 


trons can improve an organization’s 

efficiency. This is most true for forms, 
which make up a huge part of most com- 
panies’ paper volume, carry mission-crit- 
ica] data, and contain a structure that lends 
itself to computerization. Today’s leading 
forms programs are up to the challenge, 
providing windows onto corporate data- 
bases while using E-mail to intelligently 
route data around the enterprise. 

In this roundup, NSTL evaluates four 
electronic-forms management packages 
for Windows: Delrina FormFlow 1.1, No- 
vell’s InForms 4.1, JetForm’s JetForm 4.1, 
and Microsoft Electronic Forms Designer 
1.0. (Lotus was upgrading Lotus Forms 
during our testing and didn’t participate.) 

To be included in the testing, a program 
must be able to act as a database front end, 
complete with field-level database lookups 
and validation. It must provide such de- 
sign features as drawing tools, listboxes, 
radio buttons, and check boxes as well as 
standard text-entry fields and labels. And 
it must support routing over standard E-mail 
systems. 

Delrina FormFlow and InForms are the 
best of the field. Although both are ex- 
tremely versatile and easy to use, Delrina 
FormFlow comes out slightly ahead of In- 
Forms, primarily due to its slightly faster 
performance and InForms' reliance on 
Novell's GroupWise for E-mail functions. 


ul n theory, replacing paper with elec- 


Form Functions 
Forms programs do four things: design, 
filling, database access, and 
E-mail-enabled functions (e.g., 
routing, work flow, and track- 
ing). Design features include 
the controls we’ ve come to ex- 
pect in graphical packages (e.g., 
color selection, grids, rulers, 
and the ability to import logos). 
Filling, database access, and 
E-mail features tend to vary 
more across products. 

Filler modules help you work 
with previously created forms. 
The programs vary widely in 
the number of database access 


W Delina Formflow Designer - [D:AFORMFLOWA tps DESXORDERS2.FRPj 


and display options they 
provide for their fillers. In 
all the products except Mi- 
crosoft's, anyone who has 
the filler software can use 
the form. In Microsoft's | 
program, you must edit Mi- 
crosoft Mail configuration 
files to provide other users 
with access to the form. 
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Forms programs also provide access to 
databases for data entry and retrieval. You 
can use the forms to retrieve data, distrib- 
ute it, collect it, and update the database 
(see the Technology Focus on page 120). 

The programs let you address and send 
a form by E-mail while viewing the form; 
recipients use the same form to view the 
associated data. Thus, you can electroni- 
cally mail blank or partially filled forms to 
recipients, who fill them out on-line. To 
do this, a forms program must provide 


OVERVIEW 


Delrina FormFlow 
InForms 
JetForm 


Microsoft Electronic Forms Designer 
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Our top-rated programs, 
Delrina FormFlow (top) and 
Novell's inForms (left), 
have similar drag-and-drop 
design interfaces. You can 
reposition toolbar palettes 
in both products, which are 
shown in their Windows 
3.1 versions running under 
Windows 95. 


‘Page 1 ES) 


more than a window to the database. It 
must store the data as part of the form or in 
a temporary database attached to the form. 

While all the tested products produce 
forms that can browse through large data 
sets, each incorporates a single record (the 
one it is reading when it is sent) for trans- 
mission to recipients. Alternatively, if all 
the recipients and the database share the 
same network, you can send a form with 
links to the original database rather than 
embedding a single record. continued 
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E-mail offers more than just data shar- 
ing. Work-flow mechanisms in these pro- 
grams provide a level of control over doc- 
ument flow that is inconceivable with 
paper forms. JetForm and Delrina Form- 
Flow have sophisticated work-flow op- 
tions built into their design and filler mod- 
ules. InForms does, too, but the features 
are available only if you're using Group- 
Wise. Microsoft Electronic Forms De- 
signer doesn't have built-in work-flow fea- 
tures, and programming them in Visual 
Basic can be difficult. 

Finally, one of the most powerful ben- 
efits of electronic forms is the ability to 
track the progress of a form through the 
routing process. Only Microsoft Electronic 
Forms Designer lacks this ability. 


Delrina FormFlow 

An ideal balance of power and ease of use, 
Delrina FormFlow combines an intuitive 
interface with a powerful scripting lan- 
guage, which lets you create distributable 
forms-based applications. It is the second- 
fastest program (behind JetForm), but it 
is the program with the broadest range of 
useful features. 

Delrina FormFlow's design interface 
makes excellent use of toolbars and dialog 
boxes. Routing is easy to set up, and track- 
ing is independent of the mail system. Data 
retrieval is easy, but updating data after 
receiving a form involves unpacking the 


Forms and Data: An Uneasy Marriage 


Scanning Forms with Caere 


A fifth product that might have met the criteria for 
this roundup is OmniForm 2.0 from Caere, a leader 
in OCR. BYTE was unable to examine OmniForm 
soon enough to qualify it for formal testing. 

Unlike the other packages, OmniForm combines 
forms management with Caere's OCR expertise. 
Though it comes with forms-design tools, OmniForm 
also lets you scan in your existing paper forms and 
use them as the basis for new electronic forms. It at- 
tempts to recognize form objects, such as tables and 
fill-in fields. You can correct misrecognized charac- 
ters and reuse unconverted bit-map objects from the 
original using point-and-click commands. 

While the other products allow direct access to a 
variety of database formats, OmniForm uses its own 
format and exchanges data only via Open Database 
Connectivity (ODBC). You can't, for example, use a form to find a record in a 
dBase or SQL Server database or to add data to such a database. You can use OLE 
automation scripts to program these functions, however. It does allow browsing, 
adding, and deleting of individual records. 

We got some inconsistently reproduced fonts and corrupted logos when we used 
OmniForm 1.0, a result typical of all OCR programs. Caere says that OmniForm 
2.0, which came out last December, has an improved recognition engine. The new 
version is compatible with both Windows 95 and Windows NT Workstation 3.51. 
New connectivity with Microsoft Exchange provides additional E-mail capabilities 
such as routing. Also new are OLE 2 client, server, and automation features. 

If you have many paper forms to convert to electronic format, OmniForm will do 
the job faster than the other packages. It is probably best used as a complement to 
Delrina FormFlow or InForms. 


Caere's OmniForm emphasizes forms 
scanning more than database access 
and forms routing. Shown here is a bit 
map of a scanned form being modified 
in OmniForm's design module. 


Packaging Data with Forms 


ЧОО | 


Small 
databases 


Dedicated forms programs maintain strong links to data- 
bases. The relationship poses numerous problems in data 
integrity, database access, and dis- 
play, especially when the forms and 
data are routed across networks. 
Delrina FormFlow and InForms 
link each form to an underlying data 
source, which users of the form can 
search, retrieve, and modify. Mi- 
crosoft Electronic Forms Designer 
offers similar access using Visual 


E-mail recipient 


СОЛ Basic's data controls. JetForm re- 


quires you to set up select rules— 

essentially, SQL select statements 

that are passed to the database. 
When sending a form containing 


to database 


Large _ 
databases 


form. InForms handles the current record similarly but 
stores it in a proprietary format. InForms also lets you 
send the file without the form, which saves overhead when 
the sender and recipient have the same form. 

Sometimes, however, the sender will want recipients to 
use the form to browse through all the records in the un- 
derlying database. Sending the entire database through the 
mail is generally not feasible for large databases, but it can 
be useful for small ones. Delrina FormFlow offers that op- 
tion. In addition, both Delrina FormFlow and InForms allow 
sending a form complete with its database links by E-mail. 
This is useful if the recipients are on the same LAN as the 
sender and ali have access to a shared network database. 

JetForm does not maintain database links once the data 
has been retrieved; it sends the currently displayed data as 
part of the form. In addition, because SQL-based select 
rules are already built into the form, recipients may rese- 


$0903 A59010NH23L 


You can package Delrina FormFlow database links by E-mail, users will 


forms for E-mail transmission with want to send the data currently being lect records. Microsoft Electronic Forms Designer also 


ep oe i displayed. Delrina FormFlow copies sends the currently displayed data as part of the form, but 
A mo. " (cime the displayed record to dBase format letting recipients refresh the form's data control requires 


they are too big to be sent whole, and sends the dBase file with the Visual Basic programming. 
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DESIGN AND FILLER FEATURES 


DESIGN TOOLS 

Push buttons 

Check boxes 

Radio buttons 

Scale/zoom 

Customize program menus 
Resize object proportionally 


Automatically align objects with grid 


Group/ungroup form objects 
Trace from scanned-in form 


TEXT 

Precise text placement 
Create tables 

Rotate text 

Spelling checker 


GRAPHICS IMPORTING 
Windows bit maps 
Windows metafile 
Encapsulated PostScript 
РСХ 

HFF 

AutoCAD 

Macintosh PICT 


FORM FILLER 

Scale/zoom 

Zoom selected area 
Undo/redo command 

Search for record 

Search using multifield criteria 
Add annotations 


DELRINA 


FORMFLOW INFORMS 


O O ©6 © © ө © © © © © © © © © © © 00 
о000 0 о © © © © © © © © CC © © © 0 


Oeeooe 
O 66008 


JETFORM 


O O © © © © © © © © © © © ©6 © 000808 


e0000 


MICROSOFT ELECTRONIC 
FORMS DESIGNER 1 


O © M © MOM © © 


O O © © 


oocoooee 


e e @ O © © 


1 Some features are programmable in the required Visual Basic or available from third-party vendors. 
© Three view sizes: actual, full-page, and page-width. 

@ Form filler is not required because forms are executable. 
Yes = @ No = О; features available in future upgrades or optional packages are marked О. 


form contents and performing a compli- 
cated merge operation. 

The tutorials are excellent, though you 
probably won't need them for design and 
filling, thanks to the program's intuitive 
layout. More complex operations, such as 
scripts for conditional routing, are not well 
explained, however. Delrina plans to re- 


lease a Windows 95 upgrade sometime in 
the middle of this year. Delrina FormFlow 
is one of our recommended buys. 


InForms 

Novell’s entry, which has extensive links 
to GroupWise—and, unfortunately, de- 
pends on it for E-mail—is the easiest pro- 


Delrina FormFlow 1.1 .$399 
(starter kit; Filler only, $129) 
Delrina Group/ Symantec 
Toronto, Ontario, Canada 
(800) 268-6082 

fax: (408) 363-2340 

http: //www.detrina.com 
Circle 986 on Inquiry Card. 


InForms 4.1 ,....., ‚.$495 
(Designer/Filler; Filler only, 
$199) 

Novell, Inc. 

Orem, UT 

(801) 226-6000 

fax: (801) 228-5178 


http://www.novell.com 
Circle 987 on Inquiry Card. 


JetForm 4.1 ............$495 
(Filler only, $149; JetForm 
Server for Windows 4.0, $835) 
JetForm Corp. 

Falls Church, УА 

(800) 538-3676 

fax: (703) 448-9543 
http://www,jetform.com 

Circle 988 on Inquiry Card. 


Microsoft Electronic Forms 
Deslgner 1.0 .......... $469 


(bundled with Microsoft Mail 
Server 3.5; requires Visual 
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Basic Professiona! Edition 2.0 
or higher) 

Microsoft Corp. 

Redmond, WA 

(206) 882-8080 

fax: (206) 936-7329 

http: //www.microsoft.com 
Circle 989 on Inquiry Card. 


OmniForm 2.0 .,.....,..$349 
Caere Corp. 

Los Gatos, CA 

(800) 535-7226 

(408) 395-7000 

fax: (408) 354-2743 

Circle 990 on inquiry Card. 


gram to use, though its interface is some- 
what less intuitive than Delrina Form- 
Flow's. It is better at complex operations, 
such as updating a database using infor- 
mation in a form sent as E-mail. In addi- 
tion, InForms’ serial-routing and form- 
tracking features are the easiest to set up. 

InForms' filler module has the best data- 
base query and search facilities. Forms de- 
sign is easy, as well, although InForms 
makes you fiddle with too many menus to 
set attributes. 

InForms uses GroupWise's tracking 
mechanisms, so you won't have tracking if 
you use a different messaging system. 
GroupWise has its own facilities for track- 
ing mail messages throughout an enter- 
prise. InForms provides an interface to 
these facilities from within the form filler, 
and it filters out everything except infor- 
mation about forms sent using InForms' 
work-flow option. You can select an item 
to track, and the system displays a list of all 
recipients of the form, indicating whether 
a recipient has received, accepted, and 
completed working with the form. You 
can use this feature to identify bottlenecks. 

InForms ranks close to Delrina Form- 
Flow in richness of features, though there 
are slight differences in some categories. 
For example, InForms is slightly better in 
design categories such as graphics han- 
dling. Delrina FormFlow offers stronger 
cross-platform support, though InForms 
offers more data formats. 

Other than its dependence on Group- 
Wise for work-flow and routing features, 
InForms' weakest feature is performance, 
where it came in last. It is slow at opening 
and closing forms, though it beats the rest 
at data retrieval. Along with Delrina Form- 
Flow, we can recommend InForms as a 
smart purchase for most applications. 


JetForm 
JetForm offers powerful features for en- 
terprise-wide forms management. How- 
ever, with this power comes intimidating 
complexity. Tracking is difficult to un- 
derstand and set up. Even JetForm's ba- 
sic design interface and procedures lack 
the intuitiveness of those in Delrina Form- 
Flow and InForms. What's more, setting 
up a form to access a database is more dif- 
ficult than in any of the other products. 
Even so, JetForm is the best of the four 
at forms management and performance. It 
employs a hybrid of E-mail and a server- 
based tracking database to track forms 
flowing through the network. JetForm’s 
print server allows you to dedicate a single 
printer to forms printing and give all forms 


users access to it. It also has a Fax Direc- 
tor add-on for sending forms by fax. 

JetForm nudges slightly ahead of Del- 
rina FormFlow in the overall performance 
ratings. It is the fastest at sending a form 
and inserting data, but the slowest at data 
retrieval. JetForm isn't as easy to use as 
Delrina FormFlow or InForms, and it isn’t 
nearly as feature-rich, though it does offer 
good cross-platform support, routing, and 
filler and printing options. 


Microsoft Electronic Forms Designer 
Microsoft's entry barely meets our selec- 
tion criteria. It requires Visual Basic and is 
sold only as part of Microsoft Mail Server 
3.5; essentially, it is an add-on. You work 
in the Visual Basic design interface. Then 
you copy the Visual Basic project files for 
the template form to a new directory and 
modify the existing form. 

Apparently, Microsoft regards the real 
McCoy to be the forms designer in the Ex- 
change Server, Microsoft's new E-mail 
and workgroup program, which was not 
shipping in time for our testing. We tried a 
beta version, however, and found that 
while Exchange Server Forms offers a 
more typical forms-design interface than its 
predecessor, it still leans too heavily on 
Visual Basic for functions that are built 
into competing products. 

Microsoft Electronic Forms Designer 
has far fewer features than its competitors. 
It is the only one lacking true WYSIWYG 
forms printing. Its filler software requires 
editing of Microsoft Mail configuration 
files to provide shared access. 

Many work-flow features, such as sim- 
ple serial routing and forms tracking, sim- 
ply aren't there, though you could use Vi- 
sual Basic to create them. Also, Microsoft 
Electronic Forms Designer is the only 
product lacking cross-platform features. 
The others all come with filler software 
for the Mac environment. Delrina Form- 
Flow also has fillers for DOS and Unix. 
JetForm has them for DOS and OS/2. 

Besides its extensive programmability, 
Microsoft Electronic Forms Designer gets 
one other major benefit from its reliance on 
Visual Basic: The forms it creates are ex- 
ecutable, so they don't require separate 
filler software to be used by recipients. 

This product is not competitive with 
such well-rounded packages as Delrina 
FormFlow and InForms. It finishes last in 
our four major criteria. 


According to Form 
Delrina FormFlow and InForms are our 
recommended purchases, although we give 


DATABASE AND WORKGROUP FEATURES 


Software Roundup KIS 


DELRINA MICROSOFT ELECTRONIC 

FORMFLOW INFORMS JETFORM FORMS DESIGNER 
DATA VALIDATION 
Set up required fields e ^ e Ф 
Floating-point e ® ® Ф 
Fixed-point or money o © (D © 
Date © 9 Ф Ф 
Lookup validation using foreign-key method ® ө Ө О 
Validation by formula o ә @ @ 
APPLICATION CONTROL AND EVENT HANDLING 
Pop-up windows m О O © 
Specifiy action after record is updated ө e O © 
Specify action after field is updated Q 9 О © 
Insert/delete records ә ә О © 
CONCURRENCY CONTROL AND SECURITY 
Explicit record lock command O О O © 
Automatically lock related records © O O O 
Signature authorization © e e O 
Lock fieids after signature © ө © О 
DATA EXCHANGE 
DDE client capability е О © © 
DDE server capability ө ә E e 
OLE client capability ө O © © 
OLE server capability 3 © e e 
Store link to external OLE object 9 О 9 e 
Run OLE application O O 9 © 
Supports ODBC ө ө O © 
Supports Notes Field Exchange O e ® O 
Мийїрїе database support on a single form e o e e 
ROUTING AND E-MAIL 
Routing in forms design © 9 o ө 
Form can have variable views en route 9 ® ® ө 
Conditional routing e a © ө 
Tracking 9 @ © O 
Can E-mail data only (recipient loads form) Ө o ә © 
Choice of sending pointers 9 е O © 

to data or attaching data 

Works with cc:Mail 9 ө ® О 
Works with Microsoft Mail 9 e e e 
Supports MAPI ð 9 o o 
Supports VIM ® 9 e О 
Works with Lotus Notes 9 e © O 


(D Not built in but can be achieved using the included programming tools. 


@ Tracking handled by required GroupWise program. 
Yes = @ No = О; features available in future upgrades or 


the top position to Delrina FormFlow. The 
two programs finish close in our overall 
ratings and tend to match each other's 
functions. The programs' key differences 
are Delrina FormFlow's slightly faster per- 
formance and InForms' reliance on No- 
vell’s GroupWise for its E-mail and work- 
flow features. Ш 


A five-year veteran of NSTL software 
roundups, Mark Hettler pioneered NSTL's 
coverage of SQL servers and multiuser data- 
bases. You can contact him by E-mail at 
editors Qnstl.com. 


optional packages are marked O. 


This report contains the partial results 
of a recent issue of Software Digest, a 
monthly publication of NSTL, Inc. To 
purchase a complete copy of the 
report, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428, (610) 
941-9600; fax (610) 941-9950; on the 
Internet, editors nstl.com. For a 
subscription, call. (800) 257-9402. 
BYTE magazine and NSTL are both 
operating units of the McGraw-Hill 
Companies, Inc. | 
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WEB SERVERS 


LAB REPORT 


HANDS-ON TESTING 


б SERVERS TANGLE 


Make your presence known on the Web with these powerful 


turnkey server solutions. We saturate the systems with request 


loads that simulate TCP/IP traffic jams on the Internet. 


CHANDRIKA MYSORE AND BRENT MELSON 


f your company isn’t on the Internet yet, then 
take a look at the six Web servers we’ ve tested 
and see just how easy it is to get your message 
on-line. In the past year, more big-name sys- 
tems vendors have joined the Web fray with 
RISC- and Pentium-based servers that are bun- 
dled with Web software—you don’t have to be a Unix 
guru to create and maintain a home page. We tested 
five RISC-based systems (with Alpha, PowerPC, and 
Sparc processors) and a dual-processor Pentium sys- 
tem to see which one best handles the different FTP 
and HTTP request loads you will encounter once you 
open shop in cyberspace. 

For this Lab Report, we requested that manufac- 
turers supply us with turnkey systems that have their 
choice of Web software installed and configured for 
testing; thus, we could see how easy it is to set up 
each system as a Web server with minimal end-user in- 
tervention. We wanted to test how close each of the 


systems comes to actually being a turnkey solution. 

_ The six servers all came with a high-end proces- 
sor, such as a SuperSparc, MicroSparc, Alpha, Pow- 
erPC, or dual Pentiums, with speeds ranging from 75 
to 266 MHz. We also had a mix of OSes: Solaris 5.4, 
Irix 5.3, Windows NT Server 3.51, and Apple Sys- 
tem 7.5. Three of the vendors—Silicon Graphics, Sun 
Microsystems, and Intergraph—selected Netscape 
Communications’ Server 1.22 for their Web software. 
Digital Equipment provided Process Software’s Pur- 
veyor 1.1, and Apple selected StarNine Technologies’ 
WebStar 1.2.4. 

In terms of price, Tatung’s MicroCompstation 5/11 
is the least expensive server here; it costs $8635 with 
monitor. The next least-expensive server we tested is 
Apple’s Workgroup Server 9150 at $8799, which tar- 
gets small businesses. ‘The Digital Equipment Internet 
AlphaServer 1000 4/266 is the highest at $20,690. 
All the prices listed here are for the configurations as 

we tested them and the software 

bundled with the systems. 


How to use this guide 


We ranked the best Web servers based on their performance scores, features, and ease 
of use. 


PRICE (WITHOUT 
MONITOR) 
Check the Roll Cail 
on pages 132 to 133 
to see If the system 
is available without 
the monitor. Buying 
a high-resolution 
monitor Is overkill If 
you're going to be 
using the system as 
a dedicated server. 


We tested the servers under 
TCP/IP in two scenarios that most 
PERFORMANCE likely represent real-world use. The 
RATINGS first scenario stresses the FTP as- 
These ratings are " 

ОЕШ еН HO the pect of the server, using 88 percent 
Vieni dac ied | of FTP requests and 6 percent each 
FTP and HTTP of HTTP and Wide Area Informa- 
vared the number ot | ЧОП Service (WAIS) requests. The 
client sessions that second scenario represents the most 
access the server, 
ranging from elghtto | common usage pattern of HTTP ser- 
vices, stressing the servers with 97 
percent of HTTP, 2 percent of FTP, 
and 1 percent of WAIS requests. 
These scenarios simulate the differ- 


Digital Equipment AlphaServer 1000 4/266 


H you're expecting immense traffic on your Web alte, then the 
AlphaServer 1000 4/2648, with ita 260-MHz Alpha ргосазног, provides all 
the parformanoa you will need. Although relatively pricey at $20,690 (with 
um mortar}, the intemetroady AlphaServer provides more room for expansion 
in its dual-cabinet chassis than SGI's WebForce Indy. The high price brings E 
ап Bisundanco of opportunities for growth; support for 1 GB ef memory and 14 GB of im E 
tamat Storage (expandable to 220 ОВ), an wall as ona EISA/PCI, saven EISA, and two 
ог 


кил) 
Ет — DECAphSaner EN VM 120690 
ENDE SG Webfores Indy $10.995 Á&AÁA AAAAA АААА 


48 virtual cllents. 


LENGTH OF STANDARD WARRANTY 
Warranty and support policies vary from one to three years. Check the Roll Call under this 
heading to see If the vendor offers extended warranties and how long technical support lasts. 
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ON ТАЕ WEB 


Unraveling the Web 


HARD DRIVE STORAGE 
All the servers we tested came with at least 1 GB of hard drive 
space and a SCSI connection. It’s almost always less expensive 
to buy a server with a higher-capacity hard drive than to add 
another drive in the future. Compact servers such as Silicon 
Graphics’ WebForce Indy cannot house more than 2 
of internal storage. If your server requires more 
storage space, you can add external drives 
or select a model that accommodates «T 
up to 20 GB, such as Digital's ЗС?” з, RS 


А!рһа5егуег 1000. М 


SIMM BANKS 

Most of the RISC-based Web servers are capable 
of accepting up to 512 MB of memory (Digital's 
AlphaServer 1000 supports up to 1 GB of 
memory). Most of these servers function 
adequately with 32 MB of RAM. 


S-BUS 
The bus architecture used in 
Sparc systems is known as 
S-Bus. The Sparc systems 


Ж WS come with a number of 

ec SEN: . standard S-Bus expansion 

CPU Oe Sa ~, slots. Optional S-Bus 
A server processing ў x Cards are used to 
thousands of hits a day connect external 
requires a high-end work- devices such as 
horse RISC processor such as К iei ч 


Digital Equipment's Alpha 21064, 
Mips’ R4600PC, Tatung's Micro- 
Sparc ll STP1012, or Sun Microsystems’ 
SuperSparc Il. The speeds of these pro- 


Sparc system. А variety 
2-7 of S-Bus cards are available for 
22 ^ A Ethernet connections, SCSI devices, 


cessors range from 75 to 266 MHz. The and printers. 
Intergraph TD-40 we tested has a multi- 
processor design with two 133-MHz Pentiums. 
Four servers we tested have Ethernet capabilities 
built into the motherboard, operating at 10 MBps. 

1/0 PORTS 

Web servers come with several l/0 ports such as RS-232 serial, Macintosh 8-pin serial, AUI, 10Base- 

T, DB-15 video, 13W3 video, SCSI, SCSI-2, FDDI/ATM, Centronics parallel, 16-bit sound, digital video 

input, ISDN interface, microphone, and headphone connectors. Check out the types and number of 

ports available for the base price of the server. You can always upgrade with additional ports later. 

13W3 VIDEO PORT 


AUI PORT 

Most of the servers provide the attachment unit interface (AUI) port as a standard way 
to connect to a thick Ethernet network. The AUI requires a twisted-pair Ethernet 
adapter to connect to the twisted-pair Ethernet network. An optional 10Base-T port 
lets you use the twisted-pair cable to connect to an Ethernet network. Look for 
systems that provide both AUI and 10Base-T ports as standard. 


any other configuration. 
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BEST OVERALL 

Digital Equipment 
AlphaServer 1000 4/266 
Digital's AlphaServer 1000 
4/266 is the best Intemet-server 
solution we tested. When you 
combine its fast RISC-based 
performance and expandability, 
it's worth the huge price tag 
($20,690). The AlphaServer 
maintains. excellent performance 
In both our FTP and HTTP internet 
traffic jams, even as we pile on 
the load frorn client-side users. 
With Process Software's Purveyor 
1.1, a 266-MHz 21064 Alpha 
processor, 64 MB of RAM, a 2.1- 
GB removable drive, and а quad- 
speed CD-ROM, the AlphaServer 
is hard to beat. 

PAGE 127 


RUNNER-UP 

Silicon Graphics 

WebForce Indy 

Running on the heels of Digital's 
AlphaServer, the SG! WebForce 
Indy ($10,995) speeds through 
our FTP and HTTP tests, and yet it 
costs almost half the price of the 
Digital machine. With its tightly 
packed desktop chassis that 
comes bundled with Netscape’s 
Netsite Communications Server 
software, the Indy offers a 
powerful Mips R4600 processor 
and many cool features (such as 
a video camera) that are worth 
checking out. 

PAGE 127 


RUNNER-UP 
Intergraph TD-40 


With two 133-MHz Pentiums, the 
Intergraph TD-40 holds its own 
against the RISC boxes. With its 
fast response time and price tag 
of $10,640, the TD-40 stands out 
as a nicely priced alternative. 
PAGE 127 


Some of the servers (e.g., Tatung's MicroCompstation 5/11) come 
with a 13W3 connector for the monitor. To hook up a monitor, you 
need a specially designed video cable that usually comes standard. 
Many of these servers come with a monitor and can't be purchased in 


ent traffic patterns that Web servers have to handle over 
the Internet. 

Web servers can be used by small businesses (e.g., ad 
agencies, marketing firms, or consultants) or by large 
corporations as in-house servers. The server loads differ 
for small and large sites. If you are looking for a server 
to handle thousands or tens of thousands of hits a day, 
then you need a system capable of listening to all the 
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requests and responding to them in an orderly fashion, 
while not missing any requests; this solution is not in- 
expensive. Sites facing lower levels of traffic require 
less horsepower and could get by with a lower-cost serv- 
er. The amount of expected traffic is the key to your 
buying decision. Virtually any advanced PC can act as a 
Web server, but it takes some muscle to handle a really 
cool site on the Web. 
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EASE THE INTERNET LOAD 


ompanies big and small are setting up Web servers to 
showcase their wares. Corporations are also using Web 
servers internally to distribute central information through- 
out vast geographic infrastructures. Picking the right Web 
server depends on how popular you think your home page will be 
and consequently how much firepower you will need to handle 
requests from users. 

Out of the six servers we tested, Digital Equipment’s Al- 
phaServer 1000 4/266 won best overall. Silicon Graphics' Web- 
Force Indy and Intergraph's TD-40 came in second and third, re- 
spectively. To test these servers, we had to consider two factors 
that affect server performance. 

The server's hardware, of course, is the primary bottleneck. 
The second factor is the design of the Web page itself. The 
server has to transfer each element on the page— graphics, text, 


HEAVY-DUTY WEB SERVERS 


ends on their Web site so that users may more easily browse 
through and download files. 

Digital’s AlphaServer 1000 4/266 performs best in our first 
test scenario, where the server load pattern simulates heavy 
FTP traffic with limited Web support. SGI's WebForce Indy and 
Digital’s AlphaServer start with similar performance at the 
lower number of test sessions (from 8 to 24 sessions), but the 
Digital server slightly tops the SGI server when there are 32 to 
48 test sessions. 

Intergraph’s TD-40 is a dual-processor, 133-MHz Pentium 
server that matches up admirably against the top-performing 
RISC boxes in both test scenarios. The TD-40 costs $10,640 
with a 17-inch monitor, which makes it a cost-effective alter- 
native to some of the RISC boxes. The TD-40’s strong scores 
show that the system fully exploits Windows NT’s support for 


buttons, and so on—from its hard 
drive to each user’s system. For 
example, if you’ve designed your 
Web page to contain one graphical 
element, four buttons, and one 
block of text, then every time a 
user browses your page, he or she 
generates six transactions to com- 
pletely display your page. If the 
subsequent pages use the same 
buttons and graphics, then most 
client browsers will have cached 
those items to each user’s hard 
drive, which speeds up the pro- 
cess by eliminating unneeded 
transactions. 

You could end up negating the 
fast performance of your hardware 
by implementing an inefficient 
page design, reducing the amount 
of traffic the site can handle. It is 
better to reuse graphics and but- 
tons and lower the number of 
pages that vary. With this strategy, 
each page generates fewer trans- 
actions, using cached items to in- 
crease the server’s throughput. 


FTP Performance 

Beyond E-mail, FTP is the most 
commonly used Internet service. 
It is an effective way to transfer 
files to other Internet machines be- 
cause it supports all file formats. 
FTP sites, however, don't offer 
the more glamorous interface of 
Web sites, and it can take a long 
time to browse through lengthy 
FTP directories to find a file. 
Many FTP sites offer Hypertext 
Markup Language (HTML) front- 


NETSCAPE'S NAVIGATOR 2.0 ADDS ET AND 


INTERACTIVE MULTIMEDIA 


Over the past few months, Internet navigators have 
been busy downloading the latest version of 
Netscape's Navigator—the world's most popular 
Web browser—to take advantage of version 2.0’s 
E-mail security, performance upgrades, and inter- 
active multimedia capabilities. Netscape [Moun- 
tain View, СА: (415) 254-1900; http://home 
.пеќѕсаре.сот) also released Navigator Gold 2.0 
late last year, which adds WYSIWYG document 
creation and publishing capabilities. 

The most intriguing feature of Navigator 2.0, 
which sells for $49 per individual license, may be 
its support for the Java programming language 
(see “Wired on the Web," January BYTE). But users 
concemed with security holes in the Internet may 
find immediate comfort from version 2.0's safety 
features. Navigator 2.0 users can secure their E- 
mail messages by getting a Digital ID from Verisign 
(for $6), which proves on-line identities. With a 
Digital ID, Navigator 2.0 users can positively iden- 
{Чу other users, be authorized to access informa- 
tion, and enable digital signatures. The Web brows- 
er also lets you conduct on-line financial 
transactions through the Secure Courier open pro- 
tocol, which creates a secure digital packet for 
transit on the Internet. 

Although not many Web sites support it yet, one 
of the best new features of Navigator 2.0 is frames. 
This technology lets you display multiple, inde- 
pendently scrollable frames on a single screen— 
each with its own distinct URL. By having multi- 
ple frames open, you don't have to click the back 
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In Netscape Navigator 2.0, you can view multiple frames 
instead of just having one window open (as in the earlier 
version of Navigator). 


or forward buttons to get to another page, and 
queries executed in one frame can generate re- 
sults in another frame (see “Web Design,” this 
month’s Network Project, on page 91). 
Netscape’s browser upgrade also introduces 
performance-enhancing features such as support 
for the Progressive JPEG file format, which loads im- 
ages up to three times faster than the GIF format. 
Version 2.0 also adds client-side image mapping 
and multiple simultaneous streaming of video, au- 
dio, and other data formats. A Shockwave plug-in 
for Navigator 2,0) (initially available only for Win- 
dows} makes it possible for Web designers to in- 
tegrate interactive multimedia presentations that 
are created with Macromedia's Director program. 
These Director titles play within the same window 
as the Web browser. 
— John McDonough 


| 


PERFORMANCE: 70% | 


dual-processor computers. 

Sun Microsystems' Netra 
1625 and Tatung's MicroComp- 
station 5/11 have similar hard- 
ware, but the Sun system raced 
past the Tatung due to the com- 
bination of OS and Web soft- 
ware. The Netra 1625 used 
Netscape Communications 
Server software, and the Micro- 
Compstation used the Internet 
Gateway for Solaris. At $8635, 
the MicroCompstation is almost 
half the cost of the Netra, but 
the Netra provides more sys- 
tems security features. 


HTTP Performance 

SGI's WebForce Indy server 
excelled, outperforming all the 
other systems in the HTTP 
stress test. Digital's Alpha- 
Server followed closely behind 
the Indy at a heavy load of 48 
test sessions. At $10,995, the 
Indy server costs almost half 
the price of the AlphaServer 
and comes with a 133-MHz 
R4600PC Mips processor and 
Netscape Communications 
Server software. 

All the systems we tested, ex- 
cept Tatung's MicroCompsta- 
tion and Apple's WorkGroup 
Server 9150/120, increased in 
performance when handling re- 
quests between eight and 32 test 
sessions, then leveled off be- 
tween 32 and 48 test sessions. 
The MicroCompstation's per- 
formance remained the same 
throughout our HTTP testing 
between eight and 48 sessions. 

We found Apple's Work- 
Group Server 9150/120 easy to 
set up. Priced at 


Weightings for 
| Best Overall 


$8790, it's rela- 

tively affordable 

compared to all 
Е the other Web 
servers tested 
here; only the 
Tatung costs 
less. In our tests, 
however, the 
WorkGroup 
Server demon- 
strated an unac- 
ceptable amount 
(more than 5 
percent) of failures in FTP and 
HTTP file transfers. The 
9150/120 could not serve the 
thousands of simultaneous re- 
quests from 16 to 48 client ses- 
sions that we heaped on top of 


WEB SERVERS 
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1.1 Web server software, a Gopher server, fax server, Web browser, and Web author- 


ing tools for creating your own home pages. 


If you're expecting immense traffic on your Web site, then the 
AlphaServer 1000 4/266, with its 266-MHz Alpha processor, provides all 
the performance you will need. Although relatively pricey at $20,690 (with 
monitor), the Internet-ready AlphaServer provides more room for expansion 
in its dual-cabinet chassis than SGI's WebForce Indy. The high price brings 
an abundance of opportunities for growth: support for 1 GB of memory and 14 GB of in- 
ternal storage (expandable to 220 GB), as well as one EISA/PCI, seven EISA, and two 
PCI expansion slots. The AlphaServer is bundled with Process Software's Purveyor 


RUNNER-UP Silicon Graphics WebForce Indy 


The Indy races through our FTP and HTTP server load tests neck and neck 
with Digital Equipment's AlphaServer 1000 4/266. it's an outstanding 
price/performance value at $10,995 (with monitor). The Indy server comes 
bundled with the Netscape Communications Server software from Netscape 
Communications. The RISC-based Indy handles all transactions with a 
R4600PC CPU from Mips Technologies. You can swap the CPU motherboard 
module to upgrade the system to more powerful К46005С or R4400SC 


processors. The system also comes with a coo! IndyCam color digital-video camera, microphone, and speaker for 
those people interested in desktop videoconferencing. 


the Netra. The TD-40 we tested had 


Intergraph TD-40 


The Intergraph TD-40 costs $10,640 and utilizes two 133-MHz Pentium 


processors to give impatient Web browsers a speedy response time—almost 


fast enough to keep up with SGI’s and Digital's RISC machines. The NT-based 
server's FTP performance is twice as fast as that of the Sun Microsystems’ 


75-MHz Netra i625. This indicates that the TD-40 fully exploits Windows NT's 


support for multiprocessor configurations and makes it the clear winner over 
512 KB of zero-wait-state cache, 64 MB of memory, a 10-slot PCI/ISA bus, 


and a 2-GB hard drive with Netscape Communications Server software. Intergraph ships the TD-40 with a three- 
year warranty for parts and labor, while most vendors provide just a one-year warranty. 


TEST 

CONFIGURATION 

PRICE (WITH Р HTTP USABILITY FEATURES 

VENDOR/MODEL MONITOR) RATING RATING RATING RATING 

BEST DEC AlphaServer 1000 4/266 $20,690 ААААА ААААА ААААА АААА 
RUNNER-UP SGI WebForce Indy $10,995 AAAAA AAAAA AAAAA AAA 
RUNNER-UP Intergraph TD-40 $10,640 AAAAA AAAA AAAAA AAA 
RUNNER-UP Sun Netra i625 $15,995 AA AAAAA AAAAA AAA 


it, but with eight client sessions 
in the HTTP test, it was able 
to complete the test. 

Although we couldn’t really 
compare its performance 
against the other servers, Ap- 
ple’s offering has all the mak- 
ings of a strong Web server for 
small businesses that don’t an- 
ticipate thousands of hits a day. 


It has a 120-MHz PowerPC 
601 processor, 32 MB of 
RAM, two internal 1-GB hard 
drives, a quad-speed CD- 
ROM, and a built-in DAT 
backup. It comes with StarNine 
Technologies’ WebStar 1.2.4, 
Netscape’s Navigator Web 
browser, AppleSearch infor- 
mation search engine, and 


LENGTH OF 
PROCESSOR NUMBER OF STANDARD 


SPEED EXPANSION WARRANTY 
CPU (MHz) SLOTS (MONTHS) 
Alpha 21064 266 10 36 
R4600PC 133 2 12 
Pentium 133 10 36 
SuperSparc ll. 75 4 12 
KEY 


Ratings from 1 to 5: A is the 
lowest; А А А АА is the highest. 


Adobe Acrobat Pro publishing 
software. Apple is expected to 
introduce servers that have the 
PCI-bus interface similar to the 
PowerMac desktops that are 
shipping today. 


continued 
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WEB SERVERS 


SERVICE INSTEAD OF SERVER? 


What can you do if you can’t afford to buy your 
very own Internet server? You can rent one. While 
many Intemet service providers (ISPs) will gladly 
rent you space on their servers for hosting Web 
pages, NaviSoft (Vienna, VA; (800) 879-6882; 
(703) 918-2329; http://www.navisoft.com), a sub- 
sidiary of America Online, offers an integrated 
package that includes site housing (NaviService) 
and Web-authoring tools (NaviPress). NaviSoft of- 
fers rates starting at $14.95 per month for a per- 
sonal home page. (For a list of more sophisticated 
services, see the table “NaviSoft’s Service Fea- 
tures” below.) 

Many local ISPs also offer Web-page hosting 
services, NaviService's main competitors, however, 
will likely include companies such as BBSPlanet 
and UUNet in the commercial arena and Prodigy 
and CompuServe in the consumer market. Navi- 
Service offers advantages in two areas, according 
to Lydia Dobyns, vice president and general man- 


client/server Web sites because the [sb utr 


user often won't have physical access ааа. 


to the server hardware housing his 
or her pages. А key ease-of-use factor 
for NaviPress page creators is that 
they can edit their Web pages re- 
motely and publish them to the Navi- 
Service server at AOL using a special 
“out” command directly from Navi- 
Press. NaviService subscribers may 
use other page-creation tools but 
must use more complicated FTP ser- 1. 
vices to publish the pages they make. 

NaviSoft does not offer Internet 
connectivity. NaviService users must 
make connections to the Internet via SLIP, PPP, or 
on-line service providers (e.g., AOL or GNN). This 
adds to the cost of maintaining a site, of course. 
Both AOL and GNN offer limited Web-page host- 
ing to members at no additional charge. The two 
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NaviSoft’s Web-page creation tool, NaviPress, and its mini-Web graphics 
function showing pages and links. 


services use the NaviServer and NaviPress soft- 
ware, For AOL users, the content must he limited to 
personal rather than commercial use and a 10- 
MB storage capacily per account (because each ac- 
count can have five screen names, you can link 
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ager of NaviSoft: the robustness of 
the service's backbone (through the 
facilities of AOL) and the ease of 
use of the Web publishing tools 
found in NaviPress, a Web browser 
and Web-page editor. 

What makes this particular so- 
lution interesting is the remote-au- 
thoring capabilities of NaviPress 
(the client software). Users can edit 
pages in the browser but they can't 
save those changes unless they have 
registered permission with the serv- 
er. This is important in the realm of 


multiple pages). The GNN user can post 
personal and business-oriented materi- 
al and has available a total storage ca- 
pacity of 20 MB. 

Early last December, NaviSoft's four 
levels of service had somewhere between 
500 and 1000 clients combined. Dobyns 
said she expects the service will most 
benefit personal and commercial-level 
clients who can now create a Web pres- 
ence without the expense of dedicated 
hardware and maintenance that an in- 
house Web server would require. 

— Andrew Froning 


NAVISOFT’S SERVICE FEATURES 


NaviSoft’s four levels of service. The company provides technical 
support, Web-site consulting, and other Internet services, such as 
FTP and mail-domain aliases. 


SERVICE BASIC DOMAIN COMMERCIAL’ DEDICATED 


Start-up fee $99 $199 $199 $999 
Monthly fee $14.95 $99 $199 $1999 (minimum 
of 6 months) 
100 MB 1 GB 
10,000 50,000 


Server space 20 MB 50 MB 
Hits per day 1000 5000 


“ Gives you a unique personal-domain name 


To improve performance, you can add ae 
optional 100-Mbps network interface cards ^з 

to most of the Web servers that we | : 
tested. This is important because poor 
network 1/0 throughput and a slow CPU can de- 
grade a Web server's performance more than any other 

factors. The server must be connected by a high-speed network 
(i.e., Fast Ethernet, fiber optic, or T3 level] to fully exploit a 100- 
Mbps card. 


Silicon Graphics’ WebForce Indy has an IndyCam 
color digital-video camera that captures video images for users 
interested in creating media-rich home pages. To activate the 
camera, you click on an icon on the Indigo Magic Desktop. 
This gives you a panoramic mirror in a window on the screen. 


You can then 


record a movie 

of yourself in 

„ту format, | 
© The Digital Equipment Alpha- 

7: || Server 1000 4/266 provides 14 GB 

=i] of hot-swappable disk storage inside its 

=| rackmountable cabinet. The entire right side 

===| of the server’s chassis is reserved for disk 

=| storage, and you can slide in and out up to 

=| seven 2.1-GB StorageWorks drives. The 

drives are incredibly light, which enhances 

wa their portability. 


which you can 
Е save 
for Web 
navigators to 
download and view at their sites. The WebForce also has CD- 


quality audio, which makes it the hottest multimedia server 


that we tested. 
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RATED BEST OVERALL INTERNET FILE SERVER-AUGUST, 1995 BYTE 


BUILT TO 
ORDER 


High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 


AUGUST 1995 


НЕ 


QEST OVERALL 
INTERNET SEAVER 
DYTE NSTL REPORT 


NOVEMBER 1995 
Ci a 
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Precision Engineered Power Systems!—SAG file servers are built with 
precision and offer features like multiple processing, disk mirroring, RAID 
5 fault tolerance—plus more storage capacity at prices the competition just 
can't beat. Affordable Disk Arrays, Tape Backup Solutions and RAID 5 
Technology from SAG Electronics "The High-End Solutions Company." 


We've Outclassed the Competition!—S АС incorporates the highest 
quality components in all its systems like MICRONICS motherboards, 
ADAPTEC controllers and Seagate, Quantum & Micropolis hard drives. 
Performance, reliability and customer satisfaction is what we're all about. 
We are the only vendor to offer fully configured custom engineered servers 
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of 


a 
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ert and storage solutions. 
Top Honars M а д 
internat Pe Sever Compatibility Guaranteed! Expert Software Services Available!—All our 
systems are guaranteed to work with your operating software. We provide 
y g y p 8 р 
а expert services оп 08/2, SCO, Novell, and Windows NT operating systems. 
) \| " е -— a 
' Buy Direct from SAG Expert Technicians—SAG expert technicians and 
PC Computing rates SAG, “one of the top direct amt. knowledgeable sales personnel can configure a custom solution to meet both 
endors in the US.” January 1996 oan rere, your technical and financial requirements. We have been satisfying the tech- 
" | Mery i "Odo: — nical demands and needs of our customers since 1987. 
GRAPHICS DUAL 166 ALPHA 300 RAIDS QUAD 
POWER MHz SMP POWER SERVER =  150MHZ 
STATION MuLTIPROCESSI| SERVER DUAL 133 MHZ e epa 
150 MHz NG FILE SERVER 256 Bir Bus SMP а к Е е 
PRO 180 & IMAGINE 128, FASTEST, DUAL 133, 150 MHZ & МВ CACHE 70 BMB Bed i BUS ZERO WAIT STATE 
200 AVAILABLE пее AND 200 AVAILABLE 1 DEC 300 ALPHA CPU Z eo 256 BIT 
e1 INTEL P TRITON ЇЇ CHIPSET 64MB RAM EXPAND- 512 К CACHE 
NTEL PENTIUM 90 « 100 * 120 • 150 Eo (eb leiora 64 Bir CPU BUS 
PRO 150 * 166 • 200 PENTIUM 2 INTEL 166MHZ OPERATES AT 60MHZ 
SUPPORT AVAILABLE PROCESSORS 4x CD-ROM EXPANDABLE TO 512 WITH TRANSFER RATE 
* 32MB oF EDO 1 INTEL 150 MHz 2MB PCI VIDEO MB or 480MB/SEC 
MEMORY TO 512MB PENTIUM NEC RIDE |= STRA OMS f INTEL PENTIUM 
* ECC MEMORY OPTION 512K PIPELINE SRAM 32MB EDO HARD DRIVES 150MHz CPU 
CACHE EXPANDABLE RAID 5 CONTROLLER EXPANDABLE TO 4 
e SLOTS: (4) PCI, TRINTON CHIPSET TO 512 K SLOTS: (3) PCI: (5) е ТШ ЕАСН 
(4) 15А 16 МВ EDO RAM TO 4GB 7200 SCSI WIDE EISA — F^ mE p 
* AGB ST 15150W DRIVE 128 МВ (ST 15150W) 


* 2940 UW 


MOUSE 
* TOWER CASE 


SLOTS: (4) PCI, (5) 
ISA 


MICROSOFT MOUSE, 
101 KEYBOARD 


SLOTS: (3) PCI, (5) 
EISA 


KEYBOARD, FLOPPY, MS 
MOUSE 


SLOTS: (3) РС, 


12 BAY TOWER, 8 
REMOVABLE, AND 
HOT SWAPPABLE 


KEYBOARD AND 1.44 
FLOPPY 


EXPANDABLE TO 1.7GB 
СС 


SLOTS: (4) PCI, (4) 


* Sony 4X CD-RO Sony 4x CD ROM (2) PCI ISA, 

pr “ 49 IMAGINE 128 Вт SONY 4X CD-ROM SCSI (1) SHARED — Two 300 WATT T5. еа 
• #9 2MB PCI MPEG GRAPHICS 4 МВ VRAM ADAPTEC 2940VW РУТИН REDUNDANT POWER WIDE REMOVABLE DRIVE 
* KEYBOARD, FLOPPY, 2.1GB ST32140A 0 2 ME PCI VIDED a 4x CD ROM 


KEYBOARD, FLOPPY, MS 
MOUSE 


WINDOWS 95 DUAL 150 * 166 12 BAY T 300 
| 5С WATT MINITOWER TOWER CASE 300 WATT AVAILABLE WATT POWER SUPPLY 
PC RACK MOUNT 5099 
Ое $2570 $4903 55889 58333 
r ы y А \ d > 3 STORAGE SOLUTIONS RAID 5 SOLUTIONS 
INT. EXT. 

m "n gen 5A00RPM 85Ms $1855 $2005 6GB 7200RPM ................. $5295 

ae m AGB 7200RPM 8.5MS $980 $1090 |- Lu ee O D $8041 
7200RPM 8.5MS $600 $700 Гг — ——EETI $16870 


ELECTRONICS Wi 


WE ONLY BUILD CUSTOM SOLUTIONS! [Prices CHANGE—PLEASE CALL | 


18009893475 


SAG ELECTRONICS • 451 ANDOVER STREET * NORTH ANDOVER, МА 01845 * 508-682-0055 * Fax 508-689-0180 
HOURS: 8:30AM-8:00PM, MONDAY-FRIDAY 

WE SERVE YOUR ENTIRE LAN NEEDS, 
GSA SCHEDULE #GSOOK95AGS7179 FROM SERVER TO NODES. 
Circle 107 on Inquiry Card. ш 


AT&T on-site and 4 year extended warranties are avail- 
able. Lease options available. Returns may be subject 
to restocking fee. RMA# must be acquired. Some 
devices have not been approved by the Federal 
Communications Commission. These devices are not, and 
тау not be, offered for sale or lease, or sold or leased until 
the approval of the FCC has been obtained. 
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How We ‘Tested 


he six servers we tested for this 
Lab Report included three Unix- 
based systems, two Windows NT- 
based systems, and one running 
the Apple OS, powered by RISC, Pen- 
tium, and PowerPC processors, respec- 
tively. Each vendor installed the Web 
server communications software that 
comes with their systems. The combina- 
tion of hardware, OS, and Web server soft- 
ware was different on each of the systems. 

The test-bed configuration was the same 
for all six servers. For our FTP tests, we 
configured all the systems as FTP servers 
performing anonymous FTP transfers. We 
requested the systems vendors to install 
or provide us with their choice of Web 
software that handles HTTP and FTP re- 
quests. The HTTP software transfers hy- 
pertext files from server hosts across the 
Web. We configured the InterMark test 
program to perform some percentage of 
FTP, HTTP, and Wide Area Information 
Service (WAIS) transfers simultaneously 
for our two test scenarios. These scenar- 
ios represent the real-world tasks Internet 
servers commonly face. 


TEST CONFIGURATION 


The server system hardware included a 
minimum of 32 MB of system RAM, at 
least 2 GB of SCSI disk storage, and a sin- 
gle 10Ваѕе-Т Ethernet port. The client 
network included eight Del! Dimen- 
sion/P75 systems, each of which was 
equipped with a 75-MHz Pentium and 
configured with 24 MB of RAM and In- 
tel 10-Mbps Ethernet adapters. 

We installed Windows NT Worksta- 
tion 3.51 on each client, which, in turn, 
was connected to the Web server's 
lOBase-T port over twisted-pair cable. 
Each workstation was capable of run- 
ning multiple Windows NT processes to 
simulate a much larger test-bed (up to 
48 test sessions). 


WEB SERVER TESTS 


In our first scenario, we stress-tested the 
Web servers with 88 percent FTP traffic 
and the rest with HTTP and WAIS traf- 
fic, thus simulating the real-world dedi- 
cated FTP server used for archiving pur- 
poses. The average file size of FTP 
transfers we used was approximately 128 
KB. In our second scenario, we tested with 
97 percent HTTP traffic and the rest with 
FTP and WAIS. This simulates the most 


common use of a Web server, | 
transferring the Hypertext 
Markup Language (HTML) 
files. Differing from the FTP 
tests, the HTTP tests transfer | 
smaller files, about 15 KB. The 
WAIS traffic stresses the server 
CPU by searchingforrecordsin | 
an on-line database (resident on 
the server) matching the key- 
word request. 

In each scenario, we present- 
ed the server requests simulta- 
neously from a range of eight 
to 48 clients, stressing the FTP, HTTP, 
and WAIS services at various demand 
levels. Each test client pounds on the 
server with heavy loads of requests, sim- 
ulating the loads placed on it by 100 to 
150 users accessing the server simulta- 
neously. We tested the performance of 
these servers with a total of 48 virtual 
client sessions running from eight work- 
stations. We stepped the load by adding 
virtual clients on each workstation, start- 
ing with eight clients and moving to 48. 
The FTP and HTTP tests stress the net- 
work components, disk I/O, and memo- 
ry more than the CPU. The WAIS test 
stresses the server CPU and disk I/O. 

Apple's Workgroup Server system 
comes with proprietary WAIS software 
called AppleSearch, which integrates 
with the Web server via AppleSearch 
ACGI. Digital offers a Unix-based serv- 
er, and it originally sent us one to test; 
however, we were unable to complete 
the testing on this machine as it did not 
support the freeware WAIS software. 

We developed our set of test files 
based on statistics from the National Cen- 
ter for Supercomputer Applications (Ur- 
bana, IL). The data summarizes the usage 
patterns at the NCSA's Web/FTP site, 
including average file sizes of various 
types, ranges of sizes, ratios of binary-to- 
text data, and patterns of file requests 
from the directory tree (e.g., HTTP gets 
many documents from the top of the tree 
and few from the bottom). 

To create the file sources for our tests, 
we constructed three separate directory 
trees on each server to be benchmarked. 
The FTP tree consisted of 3100 files in 
eight directories (for a total of 356 MB of 
data); the HTTP tree had 4356 files in 
12 directories (109 MB of data); and the 
WAIS tree included 6195 files with in- 
dexes in one directory (9 MB of data to 
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Chandrika Mysore and Brent Melson evaluate all six servers using 
a test-bed of eight Dell P75 workstations connected on an 
Ethernet network. 


be searched in a separate directory). 

Testing the Web server systems in 
these scenarios represents a small sub- 
set group of server usage patterns. Every 
network setup varies, and different ways 
of organizing data place varying load 
patterns on a server. Our results can 
guide you to different types of server 
performance. For example, if you need a 
server for setting up a Web presence, the 
HTTP server performance is the most 
critical indicator. If you need an intra- 
company distribution system, FTP per- 
formance is more critical. 

For the final performance score, we 
weight the HTTP test results twice as 
much as the FTP tests. The usability 
score is our subjective evaluation of the 
systems software and the available util- 
ities that come with the servers. We sur- 
veyed the list of hardware and software 
features for each of the Web servers. We 
weight the features that are considered 
important for a Web server and gener- 
ate a features score for every server. The 
overall score is weighted 70 percent for 
performance, 20 percent for usability, 
and 10 percent for features. 


Contributors 

Chandrika Mysore, Project Manager/NSTL 
Brent Melson, Ph.D., Manager, R&D/NSTL 
John McDonough, Technical Editor/NSTL 
Andrew Froning, Managing Editor/NSTL 
Susan Colwell, Technical Editor/BYTE 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software 
Testing Laboratories (NSTL). BYTE magazine and 
NSTL are both operating units of the McGraw- 
Hill Companies, Inc. Contact the NSTL staff on 
the Internet at editors@nstl.com or by phone at 
(610) 941-9600. Contact BYTE on the Internet at 
editors @ bix.com or by phone at (603) 924-2624. 


The fastest motherboard | 
on the planet... í 
300 MHz, 600 Mflops 


It's a Screamer’ $ 


The Microway family of "Screamer" motherboards utilizes the fastest | 
processor to hit the workstation market in the last ten years! The DEC | 
Alpha 21164 not only blows away all other CPUs, but has the VLSI | 
support needed to build memory systems that take full advantage of its | 
numeric speed. Microway Alpha based products set a new standard in | 
price/performance for workstations. The 266/300 MHz Alpha is a clear 
winner in both the numerics and integer processing arenas. With its | 
ability to issue four pipelined instructions per cycle, the 21164 hits peak | 
speeds of 1200 MOPS. Common numeric operations, such as dot prod- | 
ucts, peak at mind-boggling, on-chip throughputs of 600 megaflops! This 
results in Linpack ratings that go from 100 to 400+ mflops (as vector 
lengths increase) and scalar rates of 80 to 150 mflops. Motherboards 


priced from $4995 for 266NT, systems from $8995. 


Memory, Cache, PCI... 

The biggest challenge to running numeric intensive code on 
CPU’s clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units. The 21164's Harvard architecture starts with two 
32 deep 64-bit register files, followed by two 8K pri- 
mary caches and an internal 96K cache. The 
21164's external 128-bit data bus gets fed by 2 adesse 

to 8 MB of Bcache built with 1Ons SRAMS. 4 Д 19. — mE E ; 
The 256-bit wide interleaved memory sub- # Ж | fe qm me A p EC icr sees ا‎ 
system that backs up the Beache can M. УЖ чө a= grt, 047 О уб 
hold up to 512 MB of DRAM. The | ҮҮ k 

coup de grace is the Screamer’s PCI 
bus interface, which can accommo- 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro- 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


A motherboard by itself does not a system make. 
Microway adds the operating systems and compilers you need ,.. , 
to put the 21164 to work. These include NT, Linux, DEC UNIX | 
and OpenVMS, which now run thousands j EZ — 

of applications including AutoCad, Excel | 


Апа тоге... 
Microway also designs DSP 
cards based on the i860, personal 

| SuperComputers that run up to 24 i860’s, Al- 


NOP CiC++ Alpha 


and Word. The Screamer and Microway’s | МОР Fortran - Aipha . Micro pha add-in cards and 32-bit globally optimized, 
NDP Fortran, Cl C++ and Pascal compilers j жау RISC-scheduled compilers for the Alpha, 
are available to both OEMs and end users. | icro Pentium and i860; running on DOS, OS/2, 


- UNIX, Linux, NT, DEC UNIX and 

OpenVMS. Whether you are an end user or an OEM, our 

| cechnical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech- 
nical support. 


Technology You Can Count On 


Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA * TEL 508-746-7341 • FAX 508-746-4678 
info 9 microway.com • France 33 146229988 * Germany 49 6997650000 • india 91 806637770 * Italy 39 24984655 
Italy 39 27490749 » Japan 81 6 459 3113 * Poland 48 22 487 172 « United Kingdom 44 1815415466 


DEC, Alpha, OpenVMS and DEC UNIX TM Digital. 
NT, Excel and Word TM Microsoft. AutoCad TM Auto Desk. 
Screamer, NDP Fortran and Microway TM Microway. 


х ROLL CALL 
T 
> & TATUNG SCIENCE & 
' APPLE COMPUTER DIGITAL EQUIPMENT INTERGRAPH SILICON GRAPHICS SUN MICROSYSTEMS TECHNOLOGY 
Y WORKGROUP SERVER 9150/120 — ALPHASERVER 1000 4/266 TD-40 WEBFORCE INDY NETRA i625 MICROCOMPSTATION 5/11 
n Test configuration price without monitor $8399* $19,995 $9440 N/A N/A $7705 
0 Test configuration price with monitor $8799" $20,690 $10,640 $10,995 $15,995 $8635 
FTP rating ы 10.0 9.2 9.9 4.5 3.2 
i HTTP rating г 9.6 84 10.0 9.2 3.5 
Ш PROCESSOR 
2 Model PowerPC Digital Equipment Intel Mips R4600PC Sun SuperSparc II Sparc Technology 
601 Alpha 21064 Pentium Group MicroSparc |i 
Speed (MHz) 120 266 133 133 75 110 
= Cache bus speed (MHz) 40 528 MBps 66 N/A 75 55 
E Memory bus speed (MHz) 40 33 66 50 50 55 
4 Instruction cache (КВ) 32 16 512 16 16 16 
Instruction cache associativity Four-way Direct-mapped Two-way One- or two-way set Five-way set Four-way set 
6 Data cache (КВ) 1024 16 512 16 20 8 
б, Maximum number of processors 1 1 2 1 1 1 
T Number of processors in test system 1 1 2 1 1 1 
y SECONDARY PROCESSOR CACHE 
Standard (MB per processor) 1 2 512 KB''* N/A 1 МА 
tu Maximum (MB per processor) 1 2 512 KB''* N/A 1 N/A 
Total installed in test system (MB) 1 2 512 KB N/A 1 N/A 
d Speed (ns) 11 15 N/A N/A N/A N/A 
al Associativity N/A Direct-mapped Two-way N/A N/A N/A 
SYSTEM RAM 
Standard amount (MB) 16 64 32 32 32 16 
Amount in test system (MB) 32 64 64 32 84 64 
Maximum amount (MB) 264 1024 256 256 512 256 
Speed (ns) 70 70 70 60 60 60 
EXPANSION BUS/SLOTS 
Bus architecture NuBus PCI/EISA PCI/ISA GIO32-bis S-Bus S-Bus 
Number of slots 4 10 10 2 4 3 
VO PORTS 
Number of 9-pin serial 0 2 2 2 0 0 
Number of 25-pin serial 0 0 0 0 2 2 
UART type N/A Intel 8642 16550 Sipex 85C230 equiv. Zilog 8530 equivalent  RS-232C, RS-423 
AUI or 10Base-T AUI Both Both Both Both Both 
SCSI-2 © ө e Ө O e 
FDDI/ATM Optional Optional Optional Optional Fast Ethernet, Token- ® 
Ring, and ISDN optional 
Macintosh 8-pin serial 2 0 0 2 0 0 
Video port DB-15 0 0 SG! digital video input, 0 0 
NTSC/PAL composite 
and S-video inputs 
INPUT DEVICES 
Keyboard type Apple Desktop Bus Enhanced P$/2 style Multimedia IBM- PS/2 Sun Type 5 Sun Type 5 
compatible 
Three-button mouse ADB Mouse |! © ө Р5/2 © © 
Optical mouse О e О Optional @ Optional 
NETWORK ADAPTER 
Ethernet adapter manufacturer N/A Digital Equipment AMD Silicon Graphics Sun N/A 
Ethernet adapter model N/A DE495 PC Net PCI chip set Integrated Integrated Integrated 
Ethernet adapter location Built-in РС! slot Motherboard P-Bus Motherboard Motherboard 
Ethernet connectors EtherTalk 10Base-T, 10Base-2, 10Base-T/AU| Twisted-pair Twisted-pair AUI 
E 10Base-5 
ISDN interface О Q O e O O 
DRIVE BAYS 
Total 3%inch drive bays 5 7 4 1 2 3 
Total 54-inch drive bays 0 2 4 0 0 0 
CD-ROM 
Drive manufacturer Various Sony Various N/A Various N/A 
Drive model Intemal N/A N/A N/A Various N/A 
Speed 4x 4x 4x N/A 2x N/A 
Interface SCSI SCSI SCSI N/A SCS! N/A 
Integrated speakers e O e N/A a N/A 
€ z BYTE Best @ = yes; О = no; N/A = not applicable 


* Street price 


™ The Apple server demonstrated an unacceptable amount (more than 5 percent) of failures in FTP and HTTP file transfers; however, with eight client sessions, 
it was able to complete the HTTP test (see page 127). 
*** Shared by both processors 
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€ TATUNG SCIENCE & 
APPLE COMPUTER DIGITAL EQUIPMENT INTERGRAPH SILICON GRAPHICS SUN MICROSYSTEMS TECHNOLOGY 
WORKGROUP SERVER 9150/120 — ALPHASERVER 1000 4/266 TD-40 WEBFORCE INDY NETRA i625 MICROCOMPSTATION 5/11 
HARD/FLOPPY DRIVE 
Standard number of hard drives 1 or 2 internal 1 1 1 1 3 
Manufacturer(s) Various Various Conner or Quantum Seagate Various Seagate or Fujitsu 
Hard drive model(s) 1 GB, 2 GB, 4 GB 1 GB, 2 GB, 4 GB 540 MB, 1 GB,2GB 535 MB, 1.05-GB 535 МВ, 1 GB, 2.1 GB Seagate 1-GB Model 
internal ST31230N; Seagate 
2-GB Model 
ST32430N; Fujitsu 
4-GB Model N2934 
Total hard drive storage capacity 20 GB 28-GB intemal, 2-GB internal 2-GB intemal 4,2-GB internal, 4 GB with two drive 
440-GB extemal 339-GB extemal bays holding two 
3%-іпсћ drives 
Interface SCSI SCSI SCSI SCSI-2 SCSI SCSI 
Number of drives installed in test system 2 1 1 2 1 1 
Total hard drive capacity in test system 2 GB 2.1 GB 2 GB 2 GB 1GB 1GB 
Standard 3-inch 1.44-MB floppy drive ® E o Optional ө Optional 
SECURITY 
Power-on password Optional e O @ © a 
Keyboard password О ® О ө ® O 
Setup utility password Optional e e o € ® 
Chassis lock . o o o © О 
Keyboard lock О Ф O O O O 
Support for SSL security Optional a О © © О 
Secure remote log-in Optional e О © ® ө 
Administer FTP access filter Optional di O o e ® 
DIMENSIONS 
Height (inches) 18.6 23.8 39.6 3 3.07 3 
Width (inches) 8.9 16.9 178.2 16 16.4 16.5 
Depth (inches) 20.6 25.6 186 14 16.1 17 
Weight (pounds) 36.8 85 33 16 27 32 
INSTALLED SOFTWARE 
Web software StarNine Technologies Process Software Netscape Commu- Netscape Commu- Netscape Commu- Intemet Gateway 
WebStar 1.2.4 Purveyor 1.1 nications Server 1.22 nications Server 1.22 nications Server 1.22 — for Solaris 1 
Windowing system Mac OS Windows NT Server 3.5.1 Windows NT OSF/Motif Toolkit 1.2, OpenWindows OpenWindows 
X11RS 
Networking component MacTCP Windows NT Server 3.5.1 Windows NT Iris NetWorker ONC Open Network 
Computing 
FTP server О @ © o e e^ 
HTTP server © e © ө © © 
WAIS server AppleSearch Freeware kit—EMWAC e О О О 
Programming languages О Freeware Perl, TCP О ANSI C, С++, O O 
Fortran77, Ada, Pascal 
HTML development tools PageMill and BBEdit Freeware versions of MS Word Intemet WebMagic Pro, O O 
HotMeTal, HTMLed, Assistant WebSpace Author 
HTMLasst, HyperEdit, 
Hyped, CU-HTML 
Gopher server O © О О {download from О О 
Silicon Surf) 
Graphics editor о О О Adobe Photoshop 3.0, Photoshop O 
lilustrator 5.5 
General publishing tools Adobe Acrobat Freeware EMAC O Iris ShowCase&trade Illustrator, Photoshop, O 
3.0 RAD, Cyberieaf 
E-mail software Apple Intemet Mail Server Freeware Vancemail O MediaMail Pro, IRIX POP2,POP3,IMAP — Intemet et 
Server 1. 
Supports IPX/SPX for Intemet access О Optional О О e О 
IPX gateway software О Available O O Solamet PPS O 
NetWare connectivity software O Optional O O Solamet PPS О 
Other included software Netscape Navigator Mosaic, Finger, NNTP О Developer Magic, O О 
not listed above News Server ProDev, OpenGL, 
Ins GL 
SALES AND SUPPORT 
Length of standard warranty (years)/ 1/P, 2-day on-site 3 (on-site), 3 (next-day РА. 1/Р 1/Р 1/P 
Coverage response), 90 days (help 
desk on software) 
Extended warranty available e e e e e Ө 
Sales and distribution channels Direct, resellers VARs Direct, resellers VARS, direct SunService Direct, VARS, OEMs 
On-line support available E @ E ө 9 @ 
Free technical support after purchase o Ф ө е! 9 О 
On-site service available ® a @ @ © © 
On-site service cost (first year) Free Free Free Varies depending on $120 $700 
maintenance contract 
Phone (408) 996-1010 (508) 493-5111 (205) 730-2000 (415) 960-1980 (415) 960-1300 (406) 383-0988 
Toll-free phone (800) 776-2333 (800) 354-4825 (B00) 345-4856 (800) 800-7441 (800) 821-4643 (800) 659-5902 
Toll-free support number (800) 767-2775 (800) 356-9000 (800) 633-7248 (800) 800-4744 (800) 872-4766 (800) 927-7880 
On-line address http:/Awww.apple.com http://www.digital.com http://www http://www.corp http://www.sun.com —— techsupGtsti.com 
intergraph.com .Sgi.com 
Inquiry number 1122 1123 1124 1125 1126 1127 
Warranty: P = parts; L = labor @ = yes; О = no 


MARCH 1996 BYTE/NSTL LAB REPORT 133 


Imagine the First 3.5" System Independent 
SCSI RAID That Supports 
Dual Host Connectivity 


F Includes RACA-LERT " 
the Disk Array Monitoring/Alert Software 


Actual Size: 14 '” (Н) x 10:*' (D) x 63° (W) 


Data Availability and Reliability 
for Your Network or Desktop Computer... 
Has Never Been So Affordable! 


SSI's STACA-RAY delivers the next generation of high performance RAID technology 
that provides dual host connectivity with a standby *hot spare' drive at an affordable price. 
With 8 MB of cache memory which expands to 32 MB, and an optional Fast/Wide SCSI-2 

interface, STACA-RAY provides the highest performance in it's class. 


With the 3.5" form factor, open systems SCSI-to-SCSI RAID controller module, 
stackable ‘hot swap’ redundant components like disk drives, power supplies, power cords 
and fans... STACA-RAY provides all of the advantages of an expensive 

RAID subsystem at a low, entry-level price. 


Call STORAGE SOLUTIONS for More Information 
on Truly Affordable RAID! (203) 325-0035 ES 
STORAGE SOLUTIONS, INC. 
© 1995 Storage Solutions, Inc. Circle 108 on Inquiry Card. 550 West Avenue, Stamford, CT 06902 


POURNELLE 


JERRY POURNELLE 


An Upgrade for Pournelle 


The legend says the cobbler’s children go 

barefoot. In our case, it’s Mrs. Pournelle. Since 1990, E 

Roberta has been using a Gateway 386DX with 

Desqview. Ed 
In fairness to me, Roberta has been doing most of „ъъ. 

her work оп Mac systems, and Гуе got her the latest, ES 

including a hot PowerBook and a Power Mac 8100. =й 

She's more than happy with the Mac for developing E 

her educational software. On the other hand, there's BEES 

a larger market in the PC world, and she needs to КЖ ЗОНА и ne | D ben 

stay familiar with it, although she uses the DOS sys- - | E 8 

tem mostly for communications. | 


Li 


9661 УНІЯ ANY 


She operates a big network of home-schooling teachers, as 
well as other educational conferences, and much of that uses au- 
tomated software that runs only in DOS. Still, as Richard ob- 
serves, she may be the last person in the U.S. running Desqview. 
Moreover, while she’s been able to connect to the Internet through 
BIX, it’s time for her to get on the World Wide Web itself, and 
for that she wants Windows. Clearly, it was time to upgrade. 

Incidentally, BYTE founded BIX, and although BYTE no 
longer has any ownership—BIX is part of the Delphi confer- 
encing system—the BYTE editors have BIX accounts, and we use 
it for a lot of our official conferencing work. BIX doesn’t have the 
fancy graphical interfaces of other information utilities, but it 
does have the largest signal-to-noise ratio of any system I know. 

Anyway, we have two elderly—anything three years old is 
elderly—Gateway 2000 486DX2/66 systems. One, SuperCow, 
which has VL-Bus video, has been our experimental system and 
test-bed for a long time. The other is even older, being essentially 
the same machine without VL-Bus video. It has a Diamond 
Stealth video card, which is a lot faster than whatever VGA/EGA 
card is in Roberta’s present system. For some years, that ma- 
chine served as a NetWare network server, and it worked fine. 

Recently, we took down the NetWare network because we 
weren’t using it. For my purposes, OS/2 Warp Connect, Mi- 
crosoft Windows for Workgroups, and Microsoft Windows 95 
(W95) network nicely and provide all the network I need. That 
left the Gateway machine for Roberta; another hand-me-down, but 
it’s a darned good one, and a lot faster than what she was using. 


My first decision was what to put on it. [ had three realistic choices: 
OS/2 Warp Connect, Windows for Workgroups 3.11, and W95. 


ILLUSTRATIONS: SAUL ROSENBAUM © 1996 


Big Cheetah’s 
departure casts a pall 


I went on-line and asked for ad- 
vice. A major advantage of BIX 
is that I get useful information 
rather than Spam. I had a lively 
discussion with many knowl- 
edgeable people. 

First, because Roberta uses 
many DOS programs and does 
communications, OS/2 Warp 
Connect looked good: it is, af- 
ter all, what I use for most of 
my communications, including Web crawling. OS/2 is a better 
DOS than DOS by a lot, and it's very reliable for multitasking 
communications. 

The problem was multimedia. OS/2 can't run Microsoft Audio 
Video Interleave (AVI) files—Microsoft won't license it to IBM— 
and while there's a shareware version of QuickTime that runs 
with OS/2, there's no supported version. Since one of the rea- 
sons Roberta wants an upgrade is to be able to work with Windows 
education software—there's a lot, and most of it is multimedia— 
OS/2 just isn't going to do it. That's a bit sad, but there it is. 

The next consensus was that W95 is preferable to Windows for 
Workgroups 3.11. It's easier to learn, you can do more with it, 
and, in my experience, it works with DOS multimedia a lot bet- 
ter than Windows. 

That decided, I dug out my DOS 6.22 disks and started re- 
moving NetWare by deleting its partition. I used FDISK. Version 
2.0 of Partition Magic gets rid of FDISK, and I should have used 
that, but I was in a hurry, and after all, I was creating only one 
bootable partition. Ап hour later, I had the disk formatted and 


over Chaos Manor— 
but the show goes 
on—and Roberta gets 
a Win 95 machine 
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DOS 6.22 installed. Next we needed a CD- 
ROM drive. 


Last week, Ron Sartore, president of the late 
and, by me, much lamented Cheetah In- 
ternational, came for a visit, and I let him 
take Big Cheetah away. It 

was a sad moment, but for 
some reason, Big Chee- 
tah had been experienc- 
ing mysterious errors. 
Since there's a lot of pres- 
sure for me to test and use 
machines from companies 
still in business, it seemed 
pointless to spend much 
time troubleshooting what 
would never be more than 
a very fast 486DX2/66; 
so Ron took him away. Before he did, I 
removed the two-year-old Creative Labs 
Sound Blaster 16 card and its double-speed 
CD-ROM drive. 

It took about 10 minutes to get that in- 
stalled in Roberta's machine. Then the 
trouble started. It all worked “bread- 
boarded," but now I had to find mounting 
hardware for both the CD-ROM drive and 
a big new hard drive. 

When I was entering college, I must 


have done well on spatial-relations test 
questions. I recall a number of items where 
I had to choose what a figure would look 
like if rotated 60 degrees, and I got decent 
scores on my college entrance exams. 
Since then, I must have lost that ability: 
getting those silly rails on 
in the right place took 
four times as long as I had 
expected. 

Then I found that the 
54-inch floppy drive 
wasn't working properly. 
These things do wear out. 
k Since I had to get a new 
drive anyway, I took out 
both floppy drives and in- 
stalled a Teac FD-505 
combination 34-/5A-inch 
drive. It's a half-height drive, so it takes no 
more room than a single drive, and it costs 
little more than a single floppy drive. You 
don’t need a 5%-inch floppy drive very of- 
ten, but it’s handy to have one. I can rec- 
ommend the Teac FD-505; we’ve got one 
on about half the machines here. 

The trick is connecting the cable: on a 
flat floppy cable, one of the connectors 
has a section of the cable twisted. On the 
other connector, the cable remains flat. If 


you connect the one with the twist, the 3%- 
inch drive will be A. If you want A to be 
the 54-inch drive, connect the one with- 
out the twist. 

Installing the drive took no time at all 
except for those pesky mounting rails. 
We've really simplified the electronics in 
these machines, but the mechanical stuff 
leaves a lot to be desired. Eventually, I got 
it done while removing the skin from three 
knuckles. 


Testing the 34-inch drive was no problem, 
since that's what I booted from. I then 
looked around for a 54-inch floppy disk, 
and what came up was Alien Names, a 
shareware program written years ago by 
science fiction author and publisher Ralph 
Roberts. It efficiently generates a random 
assortment of alien-sounding names ac- 
cording to vowel/consonant schemes you 
input. It also generates insults. 

I'd forgotten just how good this pro- 
gram is, and I’m glad I rediscovered it. 
Some programs are nearly perfect at what 
they do, and this is one of them. You can 
find a copy in my BIX conference. 


The floppy drive worked fine. Now for W95. 
I had four choices. First, I could install 
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Windows for Workgroups, get that run- 
ning, test that the machine worked on the 
network, and finally install an upgrade ver- 
sion of W95 from a CD-ROM. 

Second, I could skip W95 and install the 
upgrade CD-ROM version directly. As 
many readers have pointed out since my 
December column, the upgrade versions 
of W95 don't require that Windows be pre- 
viously installed; they merely demand that 
you insert disk one of the Windows instal- 
lation set at the proper time. I'd vaguely 
known that, but the December column was 
about tracking bugs, and I generally try to 
do that systematically. I wanted Windows 
for Workgroups 3.11 running so I could 
test things, including the network, before 
installing W95, 

My third choice would have been a bit 
illegal. I have acquired an OEM CD-ROM 
copy of W95 to be installed on new ma- 
chines. Microsoft doesn't sell original- 
installation CD-ROM versions of W95 
except for OEM installations, probably 
because of the problem of supporting CD- 
ROM drives. 

My fourth choice was to install W95 
from floppy disks. Alas, that’s what I did, 
largely to see what it would be like; and I 
learned that it's worth almost anything not 
to install W95 from floppy disks. It would 
have been easier to install Windows for 
Workgroups 3.11, get that running, and 
upgrade to W95 from a CD-ROM. 

It takes forever—4^/ hours—just to get 
W95 running directly from floppy disks, 
and when you think you are done and try to 
configure, or install W95 Plus, you find 
yourself feeding from one to seven floppy 
disks into the system again. Апа again. It 
is bad enough, in fact, that I am going to 
reinstall W95 from an upgrade CD-ROM 
so that in the future when the system wants 
something, it will ask for that rather than 
the floppy disks. 

Aside from the near-terminal tedium, 
though, everything went swimmingly. 
W95 recognized the Diamond Stealth 
video card, the ViewSonic 17-inch moni- 
tor, the Creative Labs Sound Blaster 16 
card, the CD-ROM drive, and the Intel 
EtherExpress network card. For reasons I 
don't understand, when I upgraded Pen- 
tafluge from Windows for Workgroups 
3.11, I had to manually tell W95 that the 
EtherExpress card was set at interrupt re- 
quest (IRQ) 10. Not this time. 

The bottom line is that Roberta has W95 
and is connected to the Chaos Manor in- 
ternal network; and I can say that it's pos- 
sible to install W95 from floppy disks, al- 
though you really don't want to do it. 

It was worth the work. For years, I have 
used an old Hewlett-Packard LaserJet III 
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printer. It isn't fast or fancy, but for my 
limited printing, it has been good enough. 
Roberta, on the other hand, has a gorgeous 
600-dot-per-inch Lexmark printer, which 


is faster and fancier. So now that she's 


connected to the Chaos 
Manor network, I can use 
her printer when I have a 
big or fancy job. 


Once | had her system run- | 
ning, | got a nasty surprise. T | 
had installed W95 with the $ 
Microsoft “Dove soap bar" M 
Home Mouse plugged into | 
serial port 1. Her older ma- 
chine had a mouse port and PS/2 mouse, 
with the modem connected to COMI, so 
her software expected the modem to be 
on COMI. No problem, I figured. Just 
plug the mouse into COM2. 

That didn’t work. W95 said it could find 
no mouse. Since COM2 on Gateway ma- 
chines is a 25-pin port, and the mouse uses 
a nine-pin plug, I thought I had a bad 25- 
to-nine-pin adapter, but that turned out not 
to be the case. Moreover, when I took that 
rig upstairs and tried it on SuperCow, 
which has an identical serial-port arrange- 
ment, I got the same result: the mouse 


wasn't found on COM2, this time by the 
Microsoft Mouse DOS software. I know I 
have had systems and software able to find 
a mouse on either COMI or COM2 with- 
out problems, but not this time. 
I had several choices. First, I 
could find the documents. Per- 
haps there's a configuration 
‚ file created when you install 
mouse software, and once it 
| expects to find that mouse on 
COMI, you must reinstall to 
change ports. I could find out 
and take care of it that way. 
The simpler way was to put the 
® mouse in COMI and use СОМ2 for 
communications; which is what I did. I 
then discovered that Procomm 1 must be 
the dumbest program on earth. If you in- 
voke it and it expects to find a modem on 
COMI but none is present there, it will sit 
there blinking “Initializing” until dooms- 
day. Moreover, the only way to tell it to 
look оп COM? is to get into the program, 
only of course it won't load. 

I solved that by booting up with the 
mouse in COMI, invoking Procomm, un- 
plugging the mouse from COM 1, and 
plugging in the modem. Then when Pro- 
comm came up, I told it to look in future at 


COM2 and plugged the modem in there. 
That worked. I replaced Procomm 1 with 
Procomm 2, which has much the same in- 
terface as Procomm 1 but doesn't have 
that stupid trick. 


On mice: | like the Microsoft “Big Teardrop” 
Mouse 2.0, but Logitech's newest Track- 
Man Marble trackball is terrific: the point- 
ing is precise, the software is compatible 
with all flavors of Windows and OS/2, and 
the feel is excellent. 

If you do a lot of mousing, a trackball is 
kinder to your wrist because you can rest 
your hand on it; and Logitech's TrackMan 
Marble stays cleaner than most upside- 
down mice. Recommended. 


1 installed Procomm 2 on Roberta’s machine 
because she was used to Procomm 1, but it 
won't be permanent. I’ve recently con- 
verted to HyperAccess 2.1 for Windows. 
For years, my colleagues Wayne Rash and 
Hugh Kenner have recommended it. 

I limped along with Procomm 2 until 
W95, when I made an awful discovery: 
while I can upload with ZMODEM in Pro- 
comm 2 and W95, I can't download with 
ZMODEM from BIX. Any attempts to 
download produce the message that the 
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download was canceled at user request. 
Apparently, the Procomm 2/W95 combi- 
nation sends some spurious character that 
BIX interprets as an abort order. 

There's also HyperAccess 6.0 for OS/2; 
it's not a converted Windows version but 
a real OS/2 program. А "lite" version 
comes with one of the OS/2 Warp Con- 
nect upgrade packages, but get the “full” 
pack if you're going to use it much. 

HyperAccess comes with log-in scripts 
for a number of services, including BIX, 
and it's easy to generate others. You can 
mark, cut, and paste without difficulty, 
making it easy to transfer stuff on-line to 
other files. The capture system is intuitive. 
It sends files easily. I like HyperAccess 
2.1 for Windows a lot. Recommended. 


The newest gadget at Chaos Manor is a 4-GB 
Micropolis MicroDisk 3243. This is an 
external model. It has its own power sup- 
ply and can be carried from one machine to 
another. 

The MicroDisk 3243 comes with an in- 
genious case system that lets you stack 
several drives into a tower. The base unit 
contains the power supply and the SCSI 
connection to the external world; if you 
add drives, they'll be connected internally. 
You can use a stack of these to build a 
RAID system or simply to add several new 
drives to your system. 

Installation was a snap. It took a few 
minutes to unpack the drives and acces- 
sories—Micropolis believes in secure 
packaging—and another 15 or 20 minutes 
to be sure we understood the instructions 
for assembling the external housing. Once 
that was done, we connected the drive to 
the external SCSI connection of the Ad- 
vansys SCSI controller on the Windows 
NT machine and rebooted. NT saw the 
drive at once and offered to format it. Half 
an hour later, we had a perfectly good 
4-GB drive that’s visible all over the net- 
work. Over the next few days, I let a batch 
file write a zillion little files and a couple 
of big ones, erase some of the files, run 
an optimization program, erase the disk, 
and start over. This is a good stress test. 

I didn’t expect any problems, and there 
weren’t any. The MicroDisk 3243 is fast 
and rugged. This particular model is said to 
be optimized for audiovisual data trans- 
fer, meaning that it’s better at delivering a 
high sustained rate over time than really 
fast short bursts. I’m not sure what any of 
that means; there comes a point when 
things are fast enough, and this drive cer- 
tainly is that. It’s quiet, and it runs cool. 

I recall vividly when a 10-MB hard 
drive was about the size of a small wash- 
ing machine. Now we have 4 GB, com- 


plete with a power supply, in something 
smaller than a shoe box. Micropolis makes 
good drives. Recommended. 


Upgrading the wife—as Roberta puts t— 
delayed completing the setup of our new 
dual-Pentium system. This fire-eater is 
built up from a PC Power & Cooling case 
and power supply, a Micronix mother- 
board, a Peripheral Component Intercon- 
nect (PCI) fast SCSI controller, Century 
Micro memory, a Digital Equipment hard 
drive, and a Matrox video board. 
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We'll probably substitute a Micropolis 
9-GB hard drive for the 4-GB Digital hard 
drive before we're done, if for no other 
reason than that the Micropolis drive is 
quieter; there's a mildly annoying hum 
from the Digital drive. If the system were 
closed up, I doubt we'd notice the sound, 
but one reason for this system is to use it as 
a test-bed, which means it's lying on a 
workbench with the case open much of 
the time. 

We intend to use V Communications’ 
System Commander 2.2 and PowerQuest's 


Gain Access to the 


Worl 


A 


of Smartc 


ards 


/ Aladdin Smartcard Environment. 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed... in education, telecommunications, healthcare, 
banking, security. You name it. By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity. 


The ASE system includes АЅЕ50/?, a library of software interfaces and utilities; ASEDrive, a versatile 
read/write smartcard drive unit; and ASECards, personalized smartcards of various types. 


ASE offers ease-of-use and a short learning curve, with standards-compliant support for a wide range of smartcards. 
And ASE incorporates advanced security features, including digital signature, authentication, and other public 
key cryptographic functions. 


ASE Development Kits — as well as stand-alone ASEDrives and customized ASEGards — are now available. 


Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 
for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 


NORTH AMERICA 
| UT ОРЕКЕ 
UHITED KINGDOM 


Call for details of your local distributor! 


Circle 114 on Inquiry Card (RESELLERS: 115). 


Aladdin Software Security ine. Te (800) 223 4277. 212-504 5678, Fax 212-564 3377, E-mail; salesOasp com 
Aladdin Knowledge Systems Ltd. Tet 972-3537 5795, Far 072-3537 5796, EMH saes@aks.com 
Aladdin Knowledge Systems UR Ltd. Tel. 01753-522255, Fax 01733-622262, Ё-тай salesttakin co.uk 


http://www.aks.com 


1985-1995 


YEARS The Professional's Choice 


MARCH 1996 BYTE 139 


POURNELLE 


Partition Magic 2.0 to install a whole 
bunch of OSes on this machine: both MS- 
DOS and PC-DOS, W95, Windows NT, 
OS/2, and Linux. System Commander lets 
you boot up with whichever OS you like; 
Partition Magic lets you m 

change the disk partition 
allocated to each OS with- 
out reformatting the disk. 
The programs together are | 
a godsend. leer 

The only OS that takes 49 

real advantage of the dual i 
processors is NT, and that f 
hasn't been installed yet (= 
because I had some prob- f 
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lems with the CD-ROM 


drive. We recently got a new six-speed 
Plextor 6PleX CD-ROM drive, and I first 
fired up the new machine with a QLogic 
SCSI controller that didn't have the right 
drivers. Then I took the Qlogic controller 
out and installed the Adaptec PCI fast 
SCSI controller that ships with the 6PleX 
drive. 

I expected some trouble, but there was 
none: the system fired up, recognized the 
hard drive, recognized the 6PleX CD- 
ROM drive, and waited for instructions. 
Alas, I’m out of time, so I didn't get NT in- 
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stalled yet. Next month for sure. Mean- 
while, that 6PleX drive sure is fast. 


The CD-ROM revolution continues. Writable 
CD-ROM drives now cost less than 
. read-only units did just a cou- 
ple of years ago, meaning 
that nearly anyone can get 
| into the CD-ROM business 
a now—and a great many peo- 
| ple have. I get new CD- 
ROMs almost every day. 
The trend is toward inter- 
б) active multimedia. Some are 
<! educational. Others are a bit 
HI different. I suppose when 
“= CD-ROMs first came out, I 
should have been able to predict that there 
would be hundreds of discs with titles like 
Samurai Pervert Interactive, but I didn't. 
I did foresee that the CD-ROM would 
be a major boon to scholarship. Logos Re- 
search Systems' Bible software is a great 
example. Their Logos CD Word Library 
2.0, Level Four CD-ROM contains seven 
English Bible translations, including King 
James, American Standard, Revised Stan- 
dard, and New Revised Standard; the Old 
Testament in Hebrew and Greek; the New 
Testament in Greek, with Byzantine and 


Alexandrian versions; the Latin Vulgate; 
translation tools, including several dictio- 
naries and grammar expositions; major 
Bible commentaries; maps; and a lot of 
other scholarly and devotional tools. 

It's all searchable, left to right for Eng- 
lish and Latin, right to left for Hebrew. 
You can set up split screens with the orig- 
inal text and several translations side by 
side. There's an editor for attaching notes. 
You can extract and print texts. It comes 
with a short instructional video. They've 
even preserved the original fonts and text 
formats of works such as Jerome's and 
Matthew Henry's commentaries. In a 
word, they've done this right. 

They’ ve set the standard for scholarly 
works on CD-ROM. If you have any in- 
terest in Bible studies, you need it. Highly 
recommended. 


| long resisted 21-inch monitors, and now I 
wonder why I did. Yesterday, I installed a 
ViewSonic Professional Series PT810 at 
my main station. It took about 10 minutes, 
most of that devoted to carrying this 80- 
pound beauty up the stairs. W95 recog- 
nized it instantly. Changing to 1280 by 
1024 pixels took a few minutes. 

Then I sat down to it. John Carr, my 
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Switzerland 1557257 Name 

Denmark 80017728 

Sweden ^ 020791136 Address 

Spain 900933539 Cy... LL  GState/Country —— Zip/Postal Gode 

Other йа 4 

international 091-752792 Mail to: BYTE on CD-ROM, Р.О. Box 526, Hightstown, NJ 08520 P.O. Box 85, Galway, Ireland 

United States 1-800-924-6621 | FJ | J ! Е Canadian and U.S. orders, please add $2.95 for shipping and handling, and state sales tax where applicable. (Canadian 
'ax: 609-426-5434 | mi" orders add appropriate GST.) Outside North America, add $5.00 for air mail delivery. Allow 6-8 weeks for delivery. 
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American Made 


Steel Chassis 


Computer or RAID 
Applications 


= 
à = == = 


- Rugged all-steel construction 

- Designed for FCC certification 

- Easy assembly and service 

- Full line of models and sizes 

- Competitive prices 

- American made redundant power 
supplies, removable disk drive 

modules, RAID controllers, 

Passive Back Planes in stock! 


Call NOW for information 
and FREE color catalog 


1-800-394-4122 


VISA & MasterCard accepted 
Same day shipment! 


Manufactured, 
Guaranteed by: 


408-638-9460 
205 Apollo Way - Hollister, CA 95023 


Circle 119 on Inquiry Card (RESELLERS: 120). 
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POURNELLE 


FD-505 ($149), Teac America, Inc., Montebello, 
CA, (800) 888-4923 or (213) 726-0303, fax 
(213) 727-7652. Circle 1137 on Inquiry Card. 


HyperAccess 2.1. for Windows ($99.95), 
HyperAccess 6.0 for 05/2 ($129), Hilgraeve, 
inc., Monroe, MI, (800) 826-2760 or (313) 243- 
0576, fax (313) 243-0645, http://www 
.hil&raeve.com. Circle 1138 on Inquiry Card. 


Logos CD Word Library 2.0, Level Four 
($599.95), Logos Research Systems, Inc., Oak 
Harbor, WA, (800) 875-6467 or (360) 679- 
6575, fax (360) 675-8169, http://islander 
.whidbey.net/~logos. Circle 1139 on Inquiry Card. 


MicroDisk 3243 External Drive ($2190), 
Capricorn 3243 Internal Drive ($1750), 
Micropolis Corp., Chatsworth, CA, (800) 395- 
3748 or (818) 709-3300, fax (818) 718-5312, 
http://www.micropolis.com. Circle 1140 on 
Inquiry Card. 


Mission Critical ($59.95), Legend 
Entertainment Co., Chantilly, VA, (800) 658- 
8891 or (703) 222-8500, fax (703) 222-3471, 
72662,1021@compuserve.com. Circle 1141 


Partition Magic 2.0: DOS/Windows 95 
($49.95), DOS/OS/2 Personal License 
($69.95), DOS/Windows/0S/2 Professional 
License ($495.95), PowerQuest Corp., Orem, 
UT, (800) 379-2566 or (801) 226-8977, fax 
(801) 226-8944, http://www.powerquest.com. 
Circle 1142 on Inquiry Card. 


6PleX CD-ROM Drive: 63CS internal ($359), 
65CS external ($449), Plextor Corp., Santa 
Ciara, CA, (800) 886-3935 or (408) 980-1838, 
fax (408) 986-1010. Circle 1143 on Inquiry Card. 


System Commander 2.2 ($99.95), V Commu- 
nications, Inc., San Jose, CA, (800) 648-8266 
or (408) 296-4224, fax (408) 296-4441, http: 
/ /www.v-com.com. Circle 1144 on Inquiry Card. 


TrackMan Marble ($99.95), Logitech, Inc., 
Fremont, CA, (800) 231-7717 or (510) 795- 
8500, fax (800) 245-0000, on CompuServe, 
go logitech. Circle 1145 on Inquiry Card. 


ViewSonic Professional Series PT810 ($2495), 
ViewSonic, Walnut, CA, (800) 888-8583 or 
(909) 444-8843, fax (909) 869-7958, 
http://www.viewsonic.com. Circle 1146 on 


on Inquiry Card. 


long-suffering assistant, was raving about 
how great the color was and how sharp 
the icons looked. I put up some text. “It’s 
maybe a little fuzzy?,” I said. Then I real- 
ized: I was still wearing my street glasses. 
Of course it looked fuzzy. I changed to 
my computer glasses with 28-inch focal 
length, and you'll have to fight me to get 
this monitor away from me. 

I'll bet that 5 minutes after Larry Niven 
sees it, he will order one. I am literally sit- 
ting here wondering how I got along with- 
out this all these years. I can read this com- 
fortably from any position. When I switch 
to the desktop, I can have all kinds of stuff 
lying around on-screen, and I don't have to 
lean forward to see the icons. 

Modern video boards and W95 can take 
advantage of a big screen. If you spend a 
good part of your time staring at a com- 
puter monitor, get a good one. Why go 
blind? I love this ViewSonic Professional 
Series PT810. Highly recommended. 


The game of the month, and probably the 
year, is Legend Entertainment s Mission 
Critical. It starts fast: you are alone aboard 
a U.S. battle cruiser in a war zone in space. 
Your captain and all the crew are dead, 
but the skipper and his executive officer 
arranged for you to survive to carry out 
the crucial mission of the ship. No one but 
the skipper and the executive officer knew 
what that mission was. Meanwhile, the 
ship has been damaged and needs repair. 

When you get the repairs made, your 
real trouble starts: the enemy is coming, 
and you have to fight this ship with no 
crew. That's barely possible, because the 
combat system is pretty realistic: you give 


Inquiry Card. 


orders to drones, and they do the fighting. 

The graphics and sound effects are great, 
there are lots of movie action sequences 
with good human actors saying intelligent 
things, and, in general, they did this right. 
It has a realistic feel. I had no trouble in- 
stalling and running this on Pentafluge un- 
der W95. Highly recommended. 

The CD-ROM of the month is Microsoft 
Windows 95 Plus. You don't have to have 
this, but you'll like it. Be sure to install 
the pinball game: it's the most realistic 
computer pinball simulation I have seen. 

The book of the month is John Decem- 
ber's Presenting Java (Sam's Net, ISBN 1- 
57521-039-8). Java is Sun Microsystems' 
animation programming language for the 
Web. Since Microsoft has licensed Java, it 
has become the de facto standard Web Јап- 
guage. Hot Java is a Web browser written 
in Java and available from http://www.java 
.sun.com/. They're described in clear lan- 
guage in this book. Recommended. 

Next month: I give Chaos Manor User's 
Choice Awards for the most useful hard- 
ware and software of 1995, along with the 
annual Orchid and Onion parade; and, of 
course, Windows NT and the new dual- 
processor machine. Ш 


Jerry Pournelle is a science fiction writer 
and BYTE senior contributing editor. You 
can write to Jerry c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please 
include a self-addressed, stamped envelope 
and put your address on the letter as well as 
on the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. You can also contact him on the In- 
ternet or BIX at jerryp@ bix.com. 


Operating Systems CORE TECHNOLOCIES 


Plan 9: Feature Film 
to Feature-Rich OS 


A new OS, not from outer space but from 


venerable Bell Labs, treats all 


objects as files or file systems 


BY PAUL FILLINICH 


D» a tongue-in-cheek salute to Ed Wood's sci-fi cult 
classic Plan 9 from Outer Space, researchers from 
AT&T Bell Laboratories named their ground-breaking 
operating system Plan 9. The new OS was created by an 
all-star cast including Rob Pike, Dave Presotto, Ken 
Thompson, Howard Trickey, and Phil Winterbottom, with 
support from Unix co-creator Dennis Ritchie. 

The story opens with the scientists discussing their un- 
happiness with trends in commercial operating systems. 
Calling on their Unix experience, they and their colleagues 
on the Bell Labs computer-science research team begin to 
design a system that could adapt well to changes in hard- 
ware. In particular, they want to build an operating system 
that could profit from continuing improvements in personal 
machines, such as bit-map graphics, medium- and high- 
speed networks, and high-performance microprocessors. 
Thompson and Pike want the OS to be a general-purpose, 
multiuser, portable distributed system that could be im- 
plemented on a variety of computers and networks. 

Thus Plan 9 was born. It's less than 600 KB in size 
and currently has several reference ports, including the 
Motorola 68020 and above, Sparc, Mips, the Intel 
386/486/Pentium family, and Hobbit architectures. Plan 9 
is client/server-oriented but with a major difference: Every- 
thing is a client, and everything is a server. 


Building the Perfect Distributed OS 

Plan 9 is predicated on several principles. The first is that 
all objects in the system are either files or file systems. 
Everything the program can talk to fits into this abstraction. 
Ап extension of a goal within the Unix design, Plan 9 
takes this idea to its logical end. 

In Plan 9, all communication with files is expressed in 
a protocol that can be transmitted over a wire. Thus every- 
thing can be made to be a remote file system. No longer do 
you have to know where a particular file resides. 

Plan9 also implements some new ideas in how it handles 
its namespace. The namespace—the set of objects visible 
to a program—is dynamically and individually adjustable. 
This is a new idea and has many interesting effects. Essen- 
tially it means the set of files the OS can see can be adjusted 
per process. Therefore, application programs do not need 
to know where they are running; where, and on what kind 


of machine, is an economic decision 
that does not affect the construction 
of the application itself. 

The Plan 9 operating system can 
run stand-alone or distributed over 
separate machines acting as CPU 
servers, file servers, and terminals. 
The pieces are connected by a sin- 
gle file-oriented protocol and local 
namespace operations. Plan 9 is built from distinct, spe- 
cialized components rather than from similar general-pur- 
pose components. 


The Old Distributed Days 
Until now, it has been common to connect a group of per- 
sonal time-sharing systems—workstations—with a medi- 
um-speed network. But this has a number of shortcomings. 
Each workstation has private data, so each must be ad- 
ministered separately; maintenance is difficult to central- 
ize. The machines are replaced every couple years to take 
advantage of technological improvements, rendering the 
hardware obsolete, often before it has been paid for. 
Most telling, though, is that a workstation is largely a 
self-contained system, not specialized for any particular 
task, too slow and I/O-bound for fast compilation and too 
expensive to be used just to run a window system. To the 
Plan 9 team, concerned primarily with software develop- 
ment, it seemed that an approach based on distributed 
specialization rather 
than compromise 
could better address 
Issues of cost-effec- 
tiveness, mainte- 
nance, performance, 
reliability, and secu- 
rity. The Bell Labs 
team decided to 
build a completely 
new system and ter- 
minal. This gave 
them an opportunity 
to rethink and perhaps even replace most of the utilities 
they had accumulated over the years. 


Plan 9 is based on three principles: 


All objects are either files or file 
systems. 


“ All file communication is ex- 
pressed in a protocol that can be 
transmitted over a wire. 


~O The namespace is dynamically and 
^ individually adjustable. 


At Your Service 

Plan 9 is divided along lines of service function. CPU servers 
concentrate computing power into large (not overloaded) 
multiprocessors; file servers provide repositories for stor- 
age; and terminals give each user of the system a dedicated 
computer, with bit-map screen and mouse, on which to run 
a window system. The sharing of computing and file-stor- 
age services provides a sense of community for a group of 
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programmers, amortizes costs, and centralizes and sim- 
plifies administration. This architecture is reminiscent 
ofthe centralized terminal-to-CPU time-sharing struc- 
ture of the '70s. However, Plan 9 has some new and 
striking differences. 

Plan 9 accommodates a variety of different net- 
works. The service pieces communicate by a single 
protocol, built above a reliable data-transport layer of- 
fered by an appropriate network that defines each 
service as a rooted tree of files. Even for services not 
usually considered as files, the unified design per- 
mits some noteworthy simplification. Each process 
has a local file namespace that contains attachments 
to all services the process is using and thereby to the 
files in those services. One of the most important jobs of a terminal 
is to support its user's customized view of the entire system as rep- 
resented by the services visible in the namespace. 

Here's how some of the major Plan 9 components work: 


CPU servers: The CPU server performs compilation, text processing, 
and other applications. It has no local storage; all the permanent 
files it accesses are provided by remote servers. Transient parts 
of the namespace, such as the collected images of active process- 
es or services provided by user processes, may reside locally, 
but these disappear when the CPU server is rebooted. Plan 9 
CPU servers are as interchangeable for their task—computa- 
tion—as are ordinary terminals for theirs. 

A multiprocessor CPU server has several advantages. The 
most important is its ability to absorb load. If the machine is not 
saturated, there is usually a free processor ready to run a new 
process. This is similar to the notion of free disk blocks in which 
to store new files on a file system. The comparison extends fur- 
ther: Just as you might buy a new disk when a file system gets full, 
you can add processors when the system gets busy, without need- 
ing to replace or duplicate the entire system. Of course, you can 
add new CPU servers and share the file servers. 


File servers: Plan 9 file servers hold all permanent files. The file 
server presents to its clients a file system rather than an array of 
disks or blocks of files. The files are named by slash-separated 
components that label branches of a tree and may be addressed for 
I/O at the byte level. The location of a file in the server is invis- 
ible to the client. 

An example of how this separation of file services works is how 
the Plan 9 developers themselves actually use the concept. Their 
true file system resides on a WORM, an optical disk that can be 
recorded only once, and is accessed through a two-level cache of 
magnetic disk and RAM. The contents of the recently used files 
reside in RAM and are sent to the CPU server rapidly by DMA 
over a high-speed link, which is much faster than a regular disk 
although not as fast as local memory. The magnetic disk acts as 
a cache for the WORM and simultaneously as a backup medium 
for the RAM. With the high-speed links, it is unnecessary for 
clients to cache data. Instead, the file server centralizes the caching 
for all its clients, avoiding the problems of distributed caches. 


Namespaces: The protocol for communication with Plan 9 services 
is file-oriented; all services must implement a file system. That is, 
each service is arranged into a set of file-like objects collected into 
a hierarchy called the namespace of the service. When a pro- 
gram calls a Plan 9 service, the program is connected to the root 
of the namespace of the service. Using the protocol, the program 
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CPU server | 


Plan 9 Distributes Processing, Centralizes Storage 


= Magnetic 
$ disk 
Optical disk 


Wem (WORM) 


Under Plan 9, a single file server maintains the data store for multiple CPU servers. The operating 
system moves data from RAM to disk to RAM based on frequency of use. 


accesses the service by opening, creating, removing, reading, 
and writing files in the namespace. 

From the services available on the network, a Plan 9 user se- 
lects those desired: a file server where personal files reside, oth- 
er servers where data is kept, or a departmental file server where 
the software for a group project is being written. The namespaces 
of these various services are collected and joined to the user's own 
private namespace by a fundamental Plan 9 operator (called at - 
tach) that joins a service's namespace to a user's. The user's 
namespace is formed by the union of the spaces of the services be- 
ing used. The local namespace is assembled by the local operat- 
ing system for each user, typically by the terminal. The namespace 
is modifiable on a per-process level, although in practice much of 
the namespace is assembled at log-in time and shared by all that 
user's processes. 

One of Plan 9's fundamental operations is attaching network 
services to the local namespace on a per-process basis. This fine- 
grained control of the local namespace is used to address issues 
of customizability, transparency, and heterogeneity. 


| 
1 


Plan 9 Resources: 


Applications for Plan 9 
An advantage of Plan 9's | 
close relationship with 
Unix is that many of the 
applications that run on 
Unix can be ported to Plan 
9. Much of what is delivered as part of the Plan 9 source-code 
product will be familiar to Unix developers. Not only have Unix 
applications been ported to Plan 9, but much of the standard 
command set looks similar to that of Unix. 

But does the world need another operating system? It depends 
on the niche being addressed. AT&T sees a niche for Plan 9 in em- 
bedded systems and massively parallel systems. Each of these seg- 
ments has adequate operating systems. However, there is not a 
consistent standard OS that cohesively connects these systems. 
Thus Plan 9 may find its place in applications that depend on 
low-end, single-use devices that must communicate with large- 
scale application servers. 

Plan 9 is available today. Many leading-edge companies are 
looking to see how they can use it in their businesses and prod- 
ucts. Some companies have already found a niche for it. Plan 9 
from Bell Labs could be playing soon at a computer near you. Ш 


| Anonymous FTP: plan9.att.com 
University of Toronto site: 
http:/ /www.ecf.toronto.edu/plan9 


Where to Find 


Paul Fillinich is a marketing manager at AT&T. His software career 


includes a long-running role as the original product manager for 
С++ (produced by Bjarne Stroustrup). He is an avid fan of software 
technology, not bad B-movies. You can reach him by sending E- 
mail to editors (9 bix.com. 
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HIK CORE TECHNOLOGIES 


Bringing Benchmarks up to SPEC 


A suite of respected CPU 


benchmarks gets a face-lift 


TOM YAGER 


omputer systems keep getting faster. That’s the 

way we like it. Unfortunately, this also creates a 
challenge: As systems evolve, so must the benchmarks 
that we use to compare them. 

The last time the Standard Performance Evaluation 
Corp. (SPEC) released a new version of its performance 
tests was in 1992. Since then, the SPECint92 (integer) 
and SPECfp92 (floating-point) benchmarks have become 
industry standards. However, SPEC’s membership— 
which comprises system vendors, educational institutions, 
and consultants—has been busy finding fault with its 
own work. The result of all this soul-searching 15 a new 
benchmark, known as SPEC95, Thanks to new test pro- 
grams and a new baseline machine, SPEC95 creates a 
more level playing field for comparing different systems 
and microprocessors. 

Of course, you should view any benchmarks with a 
skeptical eye. Nobody has yet invented a canned bench- 
mark test that precisely measures how your system will 
perform when running your software. For some users, the 
only worthwhile benchmarks are the ones that they cre- 
ate and run themselves using real applications. But stan- 
dardized benchmarks such as 5РЕС95 are nevertheless 
useful for obtaining ballpark estimates of how different 
systems will perform under actual conditions. At the very 
least, you can use them as a broad, initial screen. 


Rocketing Ratios 

ЅРЕС95 includes two test suites. One, written in C, mea- 
sures integer performance; another, written in FORTRAN, 
measures floating-point performance. These programs 
deliver their results indexed to a standardized baseline 
system (a 40-MHz Sun SparcStation 10) scoring 1.0. In 
other words, if the SPECint95 result is 5.0, then the test- 
ed system is five times faster at integer tasks than the base- 
line system. 

SPEC92’s baseline system was a Digital VAX-11/780. 
This system was also the baseline for another, more du- 
bious, benchmark: Dhrystone MIPS. This benchmark fell 
into disrepute over the years and is sometimes defined as 
“meaningless indicator of performance" or “marketing’s 
idea of performance.” 

Actually, MIPS and SPEC92 were tolerable bench- 
marks until some CPUs began scoring ratios in the hun- 
dreds. For example, Digital Equipment estimates that its 
Alpha 21164 processor scores greater than 500 SPECint92 
and 750 SPECfp92. Digital predicts that a next-generation 


Alpha processor, which is scheduled for introduction in 
1997, will attain 1000 SPECint92. Sky-high ratios like 
these obscure the differences between systems and might 
indicate that some tests ran too fast to permit accurate 
measurement. 

To keep the test ratios from soaring out of control (at 
least for a while), SPEC95 adopted the new SparcStation 
10 baseline system. As a result, Digital says that the same 
Alpha 21164 chip that was estimated at 500 SPECint92 
and 750 SPECfp92 now achieves 11 SPECint95 and 17 
SPECfp95. 

Another problem SPEC tackled was optimized com- 
pilers. SPEC had to abandon one floating-point test en- 
tirely when anew FORTRAN compiler knocked perfor- 
mance ratios right out of the park. The combination of 
faster systems and smarter compilers creates a problem for 
all types of benchmark programs. 

How do you write a program that’s complex enough 
to test a system acceptably well under all conditions but 
that also runs in a reasonable amount of time? SPEC’s 
latest answer is that you can’t. That’s why if you run the 
full suite of SPEC95 tests on the new baseline machine, 
you won’t get your results for two days. 


New Requirements 
The SPEC95 benchmark suite consists of programs culled 


from various sources, primarily academic and scientific. 
continued 


THE SPEC95 BENCHMARK 
It's based on a new Suite of programs. 


SPEC95 INTEGER TESTS 

Game of Go 099.go 
Motorola 88000 RISC CPU simulator 124.m88ksim 
GNU C compiler 126.gcc 

File compression/decompression 129.compress 
LISP interpreter 130.li 

JPEG compression/decompression 132.ijpeg 


String and integer manipulations 134.perl 
in the Perl language 


Database 147.vortex 

: | 
SPEC95 FLOATING-POINT TESTS 
Mesh generator 101.tomcatv 
Shallow-water model 102.swim 
Quantum physics 103.su2cor 
Astrophysics 104.hydro2d 
Multigrid solver in 3-D potential field 107.mgrid 
Differential equations 110.applu 
Simulated turbulence in a cube 125.turb3d 
Weather conditions and distribution of pollutants 141.apsi 
Quantum chemistry 145.fpppp 
Plasma physics 146.wave5 
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SPEC's first alteration was to replace some of SPEC92’s small 
programs with more demanding ones. The goal was not only to 
create longer run times but also to present a more accurate picture 
of true performance by using larger, more resource-intensive pro- 
grams. The SPEC95 code is portable and runs on just about any 
flavor of Unix. Soon there will also be a version available for Win- 
dows NT. 

Of course, compiled programs measure the efficiency of a 
compiler as much as they measure the performance of a system. 
SPEC answers this criticism in two ways. First, SPEC acknowl- 
edges that compilers and optimizers can have a significant impact 
on the results. Second, SPEC now requires vendors to run the 
benchmarks with limited optimizations—no more than four op- 
timization flags. Vendors must use the same flags for all tests 
and report their optimizations. 

SPEC never intended for SPEC92 to measure I/O performance, 
but sometimes the larger tests overflowed a system's main mem- 
ory, forcing it to use virtual memory. As a result, machines with 
faster disk I/O performed much better. To avoid this situation, 
SPECO5 requires the test system to have at least 64 MB of RAM 
(Windows NT systems, too). 

By changing the test code and defining a new baseline, SPEC 
has made it almost impossible to devise a conversion formula 
that translates SPEC92 results into SPEC95 numbers. SPEC 
wisely discourages this because the two tests are not comparable. 
Major elements of the SPEC92 suite don't exist in SPEC95. The 
new benchmarks place less emphasis on floating-point math, be- 
cause integer operations are more typical in real-world applica- 
tions. And some tests in the SPEC95 suite run for a given period 
of time rather than for a given number of iterations, making com- 
parisons with SPEC92 still more difficult. 

Therefore, to obtain SPEC95 results for older systems, you have 
to run the SPEC95 suite on those machines. Unfortunately, many 
of them can’t meet the minimum RAM requirement of 64 MB. 
That’s why you won’t see SPEC benchmarks for all six genera- 
tions of the Intel x86 architecture going back to 1978. For those 
kinds of historical comparisons, we’ re still stuck with MIPS. 


-E Standard Performance Evaluation Corp. Looking for Respect 
"E-E National Computer Graphics Association А 
T]. Fairfax, VA One of the best things 
FÉ (703) 698-9604 about SPEC is that it’s un- 
щй SpeC-ncga@cup.portal.com biased. Even though ven- 
dors such as IBM and In- 


tel help define the benchmarks, SPEC is a nonprofit organization 
that makes everybody play by the same rules. 

Limiting the compiler optimizations is just one example. 
There’s also a whole set of “run rules” that govern compilation, 
testing, and system configuration. Vendors must follow yet an- 
other set of rules when publishing their test results. 

Official SPEC95 test reports will have at least two numbers. 
SPECint_base95 measures integer performance with minimal 
compiler optimizations; SPECfp_base95 does the same for float- 
ing-point performance. These are probably the most trustwor- 
thy numbers because they obey the most stringent rules. Howev- 
er, it's likely that you'll see two additional results: SPECint95 and 
SPECfp95. These tests allow maximum compiler optimizations, 
which brings the compiler's performance into the mix. 

However, some system vendors prefer to report SPECint_rate95, 
which is an entirely different result; it measures throughput ratios. 
Instead of measuring a machine's performance while running a 
single program, SPECint_rate95 is based on repeated tests that 
count how many iterations that a machine performs within a fixed 
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SPEC95: NO COMPARISON TO SPEC92 


Because SPEC95 numbers are indexed to a different baseline system, 
they can't be compared directly to SPEC92 values. (Values shown 
are for a 150-MHz Pentium Pro.) Even the ratio of floating-point to in- 
teger performance might vary from the old benchmark, as this example 
for the Pentium Pro 150 shows. 


! SPEC95 SPEC92 
Floating-point 5.41 220 
Integer 6.08 276.3 
SPECint/SPECfp 1.12 1.26 


amount of time. Here, factors such as cache efficiency make a dif- 
ference. 

Vendors are free to use any compiler optimization that they 
want for the SPECint_rate95 test. If they decide to use minimal 
optimizations, then they can report the result as SPECint_rate_ 
base95. The parallel floating-point equivalents for these two tests 
are SPECfp_rate95 and SPECfp_rate_base95. 


How to Use SPEC95 

Anyone can purchase the SPEC benchmark suite on CD-ROM for 
$600. It includes all the tools you need to compile and run the pro- 
grams. Vendors can submit results to SPEC, which reviews them. 
If vendors don't conform to all the run rules, they don't get pub- 
lished in the SPEC newsletter. Of course, SPEC can't stop any- 
one from publishing numbers elsewhere. 

When interpreting SPEC results, it's important to keep a few 
things in mind. First, although SPEC has attempted to devise 
a suite that closely mimics system behavior when running real 
applications, these are still synthetic benchmarks. Your mileage 
may vary. 

Second, remember that SPEC95 does not test I/O performance. 
If your application is I/O-intensive—on-line transaction pro- 
cessing, for instance—SPEC95 probably won't be as meaning- 
ful as a disk-I/O benchmark. If the responsiveness of a GUI is 
important to you, SPEC95 isn't the best choice for that, either. 

Finally, don't attempt to map specific SPEC95 test programs 
to your real-world applications. SPEC95 is a collection of pro- 
grams that lets you compare one system's basic performance to 
another's. There's still no substitute for running real programs on 
the system you're trying to evaluate. 

If you're going to base a major purchasing decision on SPEC 
results, you might want to compile and run the tests yourself. At 
the very least, obtain the benchmark results directly from SPEC. 
If these results are markedly worse than the vendor's published 
numbers, demand an explanation from the vendor. SPEC's new 
rules should make it more difficult for vendors to rig the tests 
with their own benchmark-specific optimizations. SPEC has put 
the world on notice that if it uncovers any such optimizations, it 
will change the suite to close the loophole. 

SPEC deserves praise for its dedication to providing reliable test 
data. SPECO5 is a definite improvement over SPEC92. Ш 


Tom Yager is a freelance writer and an evangelist for the Matrox 
Video Products Group. He works from his research lab in North 
Texas. You can reach him on the Internet at tyager@maxx.net or 
on BIX c/o “editors.” 
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Programming CORE TECHNOLOGIES 


Þug-Free Benchmarks 


Investigation into the erratic behavior 
of a benchmark leads to an unsettling 


discovery about memory allocation 


RICK GREHAN 


f you've ever had a perfectly good machine go hay- 
Wi wire on you—perhaps a new car that breaks down as 
you exit the dealer’s lot—then you'll understand this. 
The BYTEmark, a program that we had worked on for 
better than a year— which had successfully run on CPUs 
ranging from PowerPCs to 286s, and on OSes from Unix 
to DOS—began cracking up. We were perturbed; Intel 
wasn't pleased, either, because the problem caused us to 
report erroneous numbers on the P6 processor in “ВҮТЕ- 
mark Bug Bashed” (December 1995 BY TE). 


The Patient 

The specific benchmark component involved was LU De- 
composition, one of the three members of the floating- 
point portion of the BY TEmark. This benchmark test gets 
its name from the algorithm it 
uses, which breaks a single 
matrix into two matrices: one 
lower-triangular (all elements 
above and to the right of the 
diagonal are zero), the other 
upper-triangular (all elements 
below and to the right of the 
diagonal are zero). 

The algorithm might sound 
odd—and even a little point- 
less—but as it turns out, this is 
an effective technique for solv- 
ing linear equations. You will 
find the details of the algorithm in many texts on numer- 
ical algorithms, such as Numerical Recipes in Pascal, by 
Press, Flannery, Teukolsky, and Vetterling (Cambridge 
University Press, 1989). What's important for our pur- 
poses is the fact that LU Decomposition does a great deal 
of array manipulation. Furthermore, the elements of the 
arrays are floating-point double values. Remember that. 


(a) 


Allocated 
memory 


behind aptr. 


The Symptoms 

Each of the tests in the benchmark suite 1s run multiple times 
(at least five) so that the system can form a collection of re- 
sults to calculate an average. This also allows the system to 
verify that the results are reasonably close to one another. 
If the results vary wildly, then either the benchmark has a 
problem or there's some outside force (say, a background 
task) running on the system that's affecting the program. 


Stateless Malloc() Knows 5 Own Address 


A “stateless” malloc{) wrapper. In (a), malloc() returns a pointer 
(mptr) to a block, the size of which is purposefully set longer than 
needed. In (b), the wrapper locates the first aligned address within _ 


the block and stores the original pointer just “behind” it. The 
aligned pointer (aptr) is returned to the application. Later, a 
wrapper around free[) can retrieve the original pointer by looking 


Such was the case with the LU Decompo- 
sition test. The test results exhibited a bimod- 
al distribution: The score was either an un- 
reasonably low number or a reasonably high 
number—never anything in between. We 
were frustrated in our attempts to locate the 
cause of this effect. For example, on one Win- 
dows NT-based system, we found that run- 
ning the Performance Monitor in the back- 
ground always produced low numbers. On another system, 
if we ran one of the other benchmark tests—Numeric 
Sort—prior to running LU Decomposition, regardless of 
how many intervening tests we ran, LU Decomposition 
yielded low numbers. 

Furthermore, this behavior appeared only on Intel ma- 
chines running Windows 95 or NT. We couldn't make it 
happen on these machines running a 32-bit DOS extender, 
nor would it occur on a PowerPC machine running NT. 


Early Diagnosis 

The first suspect was a temporary memory buffer allo- 
cated and released within the LU Decomposition test. 
This was the only case of an OS call within a timing rou- 
tine, so we moved it outside the timing loop. The results 
were negative. 

Next we investigated the 
possibility of a memory leak. 
Fortunately, Mike Spertus of 
Geodesic Systems was here at 
BYTE demonstrating his com- 
pany's product, Great Circle 
| (see "Code Talk: A Program- 
mer Needs a Maid," January 
BYTE), which detects and cor- 
| rects memory leaks. He came 
into the lab and linked his li- 
brary into the benchmark code. 
1 Great Circle gave the bench- 
marks a clean bill of health—no memory leaks. 

We were getting closer, however. Although Great Cir- 
cle found no leaks, it made the problem disappear. It had 
something to do with memory, but what? 


| Allocated 
memory 


Proper Diagnosis 
The answer came in an E-mail message from Rob Barris 
of QuickSilver Software. He suggested that it might be 
a problem with the alignment of memory allocated by 
malloc().Sure enough, a quick patch to the program al- 
lowed us to see that the test returned a low score whenever 
the allocated memory was not aligned to an address even- 
ly divisible by 8. (Returned addresses were always divis- 
ible by 4.) 

It was all clear now. The LU Decomposition test used 
8-byte floating-point doubles. Whenever та110с() re- 
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turned an unaligned memory block, all fetches and stores were 
consequently much slower. Great Circle had cured the problem 
because it takes over mal 1oc(), and its ma] 1oc() replacement al- 
ways returns data aligned to 8-byte boundaries. 


The Cure 

The solution was apparent: Write a wrapper (an enclosing routine) 
around malloc() that provides aligned memory. Fortunately, 
the benchmark was written in the days when there was still a 
need to test 16-bit systems and all memory 
allocation went through a single routine, - - 
AllocateMemory(). In a sense, we already 
had our wrapper; we just had to make it 
smarter. 

So, malloc() returns a memory-block 
pointer, which the wrapper routine exam- 
ines and simply increments until the ad- 
dress is properly aligned, right? Well, not 
so fast. First, if you advance the memory 
block's pointer, you run the risk that a rou- 
tine might overstep the block's end some- 
where down the road. By advancing the 
address, you effectively shave bytes off the front of the memory 
block. 

Second, when the program finishes with the memory block, the 
address is passed to the free() routine so that the C library can 
release the memory. Given that the wrapper has advanced the 
address of that pointer, what is returned to f ree() is not what was 
given to the application by malloc(). The program will crash. 

You can eliminate the first problem by having the malloc() 
wrapper allocate slightly more memory than originally request- 
ed. This additional “buffer” lets the program advance the point- 
er with no danger of returning a memory block that's too short. 

The fix for the second problem is a bit more difficult. One ap- 
proach is to allocate an additional pointer' s worth of memory at 
the front of the block. Once the pointer is adjusted appropriately, 
the real pointer is stored a pointer's distance back in the block. 
(We say "pointer's distance" because, although most pointers 
are 32 bits wide, 64-bit machines are already appearing on some 
desktops.) When it's time to free the memory, a wrapper around 
free() backs up to locate the original pointer. With this scheme, 
the malloc() and free() wrappers are stateless: They don't 
have to remember anything about the memory they've allocated; 
all the information they need is in the memory block. (See the fig- 
ure "Stateless Malloc( ) Knows Its Own Address" on page 153.) 

Nevertheless, we chose a simpler way out. We set up a glob- 
al array that associates the pointer returned by malloc() with the 
adjusted pointer passed to the routine. We could get away with this 
because the algorithms of the benchmarks tend to allocate a few 
big blocks rather than many smaller blocks, so we had no fear of 
overruning the global array. 


The Vector 

Now that we have our fix, it's time to ask a few rhetorical ques- 
tions. Should we have had to do this in the first place? Are we 
simply bellyaching if we complain that a low-level detail such 
as the alignment of memory returned by malloc() is an issue we 
really shouldn't be concerned with? Or are we justified in com- 
plaining that the compiler vendors—who are, after all, provid- 
ing products that are supposed to save programmers from the 
perils of dealing too closely with OS APIs and hardware de- 
tails—should make better mal loc ( )s? 
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Do performance 
implications play a 


part in the definition 
of “suitably aligned”? 


Our copy of Standard C Programmer's Quick Reference Man- 
ual, by Plauger and Brodie ( Microsoft Press, 1989), simply says 
of malloc() that *you can safely convert the return value to a data 
object pointer of any type” whose size is no bigger than the max- 
imum allowed by mal]oc() (the maximum being implementation 
dependent). No mention is made of performance requirements. 

However, in C: A Reference Manual, by Harbison and Steele 
(Prentice-Hall, 1995), we find a section on alignment restric- 
tions: “The C programmer is not normally aware of alignment re- 
strictions, because the compiler takes care 
to place data on the appropriate address 
boundaries.” Just what is meant by “ар- 
propriate” here is unclear. We know that on 
some machines, inappropriate alignment 
can cause a crash. Is a 4-byte alignment 
appropriate for an Intel machine? Or is that 
merely sufficient? Is sufficient enough? 

Daniel Boulet of Boulet Fermat Asso- 
ciates sent us Internet mail on this matter. 
He told us that the Unix System V Interface 
Definition (the third edition of SVR4) man 
page on malloc() reads: “The function 
malloc() returns a pointer to a block suitably aligned for any 
purpose." Then Boulet makes this point: If performance impli- 
cations don't play a part in the definition of "suitably aligned," 
then why not just implement malloc() to return arbitrarily 
aligned data on architectures that support it? 


The Release 

Boulet's question is a good one, but we're still unsure of where 
the blame—if you can call it that —lies. Should we have known 
better? If so, shame on us. Should the compiler vendors have 
known better? If so, shame on them. 

For yourself, if your current programming project includes al- 
gorithms that manipulate large arrays, be warned— particularly 
if you're working with Intel machines and you deal with data 
types that are larger than the bit size of the OS. (We suspect that 
the reason malloc() on Windows 95 and NT returned memory 
aligned to 4-byte boundaries is that those OSes are being touted 
as 32-bit OSes.) Although our experience was with an array of 
floating-point doubles, we suspect that an array of data struc- 
tures might experience similar problems if one of the structure's 
elements fell on an inappropriate address boundary. 

For ourselves, we've "fixed" the BY TEmark. And although it 
may cause us to sigh over our unnecessary work, we hope that the 
next release of our favorite 32-bit C++ compilers from Microsoft 
and Watcom will include a slightly modified version of the run- 
time library routine malloc().M 


Editor's note: As of this writing, the source to the updated BYTE- 
mark suite is available for downloading from the BYTE Web Site 
(http://www.byte.com). 
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Internet-Aware Applications 


Modified products are in the works 
that will let companies further exploit 


the Internet-as-backbone phenomenon 


SALVATORE SALAMONE 


Е usinesses have been struggling for at least a decade 
to extend their corporate backbone networks to cor- 
porate partners and the public. With 37 million U.S. and 
Canadian users now on the Internet (according to a fall 
1995 CommerceNet/Nielsen survey), companies no longer 
have to wonder which network to bet on. 

Yet the Internet is still underexploited by most com- 
panies, used mainly for E-mail and file transfer. And the 
problem isn't just security. Internet-aware, packaged ap- 
plications have been rare, but not for long. Remember 
when LAN-aware applications transformed PC-based 
computing in the early 1990s? A flood of Internet- and 
World Wide Web-aware applications will soon do the 
same for networking beyond the company walls. Whether 
it’s a beauty parlor scheduling its customers or a chip 
maker publishing real-time part-availability data from 
corporate databases, many more firms will soon be doing 
it with shrink-wrapped software and on the Internet. 


Opening the Floodgates 
Internet phone applications, introduced last year, were 
the first products that exploited the “free” bandwidth of the 
Internet (see “Dial 1-800-Internet," February BYTE). 
These products take an analog voice signal, com- 
press and digitize it, and send it out over the In- 
ternet. The reverse process occurs at the other end 
of the connection, allowing two people to hold a 
phone conversation. Such products have algo- 
rithms that buffer incoming packets to help smooth 
out the unpredictable delays packets may experi- 
ence while traversing the Internet. 

The next type of product we're likely to see 
modified to run over the Internet is group-sched- | | _ 
uling software. Campbell Services is modifying 
its OnTime Enterprise so that you can use it for 
intercompany scheduling running over the Internet. 
The new product is called OnTime Web Server, 
which is implemented as a Common Gateway In- 
terface (CGI) application that will run on Win- 
dows 3.x, Windows 95, and Windows NT Web 
servers that support CGI. 

Such intercompany group scheduling would, 
for example, help coordinate meetings between 
an advertising agency and the marketing depart- 
ment of a corporation. It could also be used by an 
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industry consortium to plan its meetings. 

Group scheduling over the Internet 
would work this way: А company would 
maintain a Web server running a modified 
version of OnTime Enterprise. Users point- 
ing their browsers at that site would be able 
to view schedules in the form of Hyper- 
text Markup Language (HTML) pages (see 
the screen below). 

Security issues are a concern when using such a system. 
Imagine what the stock market would do if someone got 
to a scheduling Web site and saw that Bill Gates and Lou 
Gerstner were meeting for lunch five days in a row. 

For this reason, Campbell Services will use the existing 
security and access-control features of OnTime Enter- 
prise to prevent such abuse. These features include man- 
agement tools for adding, modifying, and deleting users. 
Any part of the user community that's also on NetWare 
can be easily added through OnTime's NetWare Bindery 
integration capabilities. 

Microsystems Software has slightly different plans for 
its enterprise group-scheduling product called CaLAN- 
dar. One idea that Microsystems has is aimed at intra- 
company scheduling, where users could pick up a revised 
schedule from any place they have Internet access. À 
salesperson could dial into a Web site from a hotel room 
and get a list of the next day's appointments that incor- 
porates any last-minute changes entered in the home office. 

Such access to group scheduling could be useful for a 
virtual corporation. For example, a consortium of ven- 
dors might use it to post its meeting schedule on one ven- 
dor's Web site for all to see. continued 
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Need a publicly accessible calendar? Campbell Services’ group scheduler will let anyone with a 
Web browser view the latest updates to his or her schedule. 
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: Nigel Spicer, president and COO of Microsystems, sees sched- 
uling programs being used in another way. “When it comes to get- 
ting a haircut or your oil changed, these programs used over the 
Internet could replace what you do on the telephone," says Spicer. 

Internet service providers might offer this type of group-sched- 
uling service for communities. The idea would be to let people 
browse through the local Jiffy Lube's or beauty salon's schedule 
of appointments. À user can then make an appointment from his 
or her PC. 

Privacy issues are involved in a plan like this. For instance, you 
probably wouldn't want any person with a browser to see that you 
spend three afternoons a week at your psychiatrist's office. Sim- 
ilarly, you wouldn't necessarily want everyone to know that 
you'll be out of your home for 2 hours tomorrow afternoon get- 
ting your brakes repaired. 

CaLANdar, like many group-scheduling products, has built-in 
security features that deal with these potential problems. For ex- 
ample, it lets an administrator import an E-mail user directory into 
CaLANdar, where he or she can then determine who has access 
to the group-scheduling system (rather than building such a list 
from scratch). Саг А Ndar also lets you hide a message or note. In 
that way, you can reserve a time slot so others can see that the slot 
is taken, but no one knows it's taken by you. 

Microsystems has one large corporate client (which does not 
want to be identified) interested in a different scheduling-over-the- 
Internet project. The client is a greeting card company, and its plan 
is to offer a calendaring host service for its customers. Each per- 
son reaching the company's Web site would enter such infor- 
mation as the birthdays and anniversaries of friends and rela- 
tives. The system would send early-warning E-mail to give you 
enough time to buy a card and present. The company would also 
send you an on-line version of its catalog of gifts. This company 
sees the Internet used in this way as a free, global communications 
channel. 


Come Together 

It's one thing to give users a view at meeting schedules over the 
Internet, but how about setting up the meetings in the first place? 
You would need a contact management program to pull the meet- 
ings off. 

Elan Software's latest version of GoldMine, a contact manager 
for workgroups, already has many of the tools you'll need. А 
new feature in GoldMine for Windows 95 (introduced last fall) 
was the ability to send and receive Internet E-mail. When you re- 
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ceive a message from one of your contacts, the message is auto- 
matically linked to the contact’s GoldMine record. 

You can compose messages off-line. These messages are 
queued up to be sent automatically when the next Internet con- 
nection is made. 

Additionally, users can now synchronize databases over the 
Internet. Originally, GoldMine allowed point-to-point synchro- 
nization, a feature that was typically used by one person with a lap- 
top and a desktop system. That concept evolved into a many-to- 
one product, called GoldSync, which allowed groups of users to 
synchronize databases of client contacts, conversation history, 
and appointments. 

GoldSync works with dial-up phone lines or over a corpora- 
tion’s WAN. A natural extension was to modify the program to 
run over the Internet. The result is GoldMine for Windows 95’s 
Internet-connectivity features, which let users send database up- 
dates over the Internet. 


Get That Data 

For many corporate users, the real impact of Internet-enabled 
applications will come in the DBMS arena. Larry Ellison, Oracle’s 
chairman and CEO, has made it clear that the Internet is the way 
to go for accessing corporate data. He is one of the major pro- 
ponents of the stripped-down, networked PC that’s geared to- 
ward retrieving information over the Internet. 

Oracle’s product line already includes Web-server software 
and a browser. The company is also developing a server-based ap- 
plications suite that will include database and Web-server tech- 
nology, systems management tools, and a messaging server with 
text search tools and E-mail. 

Last fall, Computer Associates announced CA-Unicenter/ICE 
(Internet Commerce Enabled). This set of products, once avail- 
able, will be the foundation for a Web-centric database that lets 
you build Web pages incorporating company data and that makes 
this information available to anyone with a Web browser. 

Computer Associates plans to offer a tightly integrated set of 
products under the CA-Unicenter/ICE architecture. Using the 
tools, a company might set up a Web-based catalog of its prod- 
ucts. When a customer places an order over the Internet, the in- 
ventory database would be updated and an E-mail message could 
be sent to the customer when the order is shipped. 

The point is to make existing information available without hav- 
ing to do much extra work. Along those lines, Sybase has an- 
nounced a database application that dynamically generates Web 
pages from an existing database. 

Basically, we’re about to see the first wave of products that have 
been modified to run over the Internet. And some organizations, 
like the greeting card company mentioned earlier, are already 
thinking about new ways to use this capability. 

Security seems to be the only obstacle standing in the way of 
an explosion in the use of Internet-enabled applications. Many of 
the vendors who are modifying their programs to run over the 
Internet are addressing security up front by linking access control 
and user rights to existing security systems, such as user rights as- 
signed for LAN access. How well a job vendors do in this area will 
determine whether these Internet-enabled applications are em- 
braced by large corporations. Ш 


Salvatore Salamone is a BYTE news editor based in New York and 
author of Reducing the Cost of LAN Ownership (Van Nostrand 
Reinhold, 1995). You can contact him on the Internet or BIX at 
ssalamone @ bix.com. 
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ШКАЛА Hardware 


РКЕМІЕМУ/ 3-0 ACCELERATOR CARDS 
PCI Card Accelerates Mac 3-D Graphics 


Late last year Apple introduced QuickDraw 3D, its Mac OS component 
that provides an API for manipulating and storing 3-D objects as well as 
managing how they're displayed. However, 3-D manipulation and rendering 
are computationally expensive processes. A Power Mac running Quick- 
Draw 3D can work іп real | | 
time with simple models 
only. To obtain real-time 
rendering with complex 
models, hardware support 
is necessary. 

Enter the QuickDraw 3D 
Accelerator Card, a Periph- 
eral Component Intercon- 
nect (PCI) card that comes 
equipped with 128 KB of 
cache static RAM (SRAM) 
and 512 KB of high-speed 
SRAM for storing texture 
maps. Two custom ASICs 
implement the rendering 
engine, which can render 
up to 120,000 triangles per second and up to 10 million tri- 
linearly filtered, mip-mapped texture pixels per second. The card 
boosts Gouraud shading, texture-mapping, transparency, and construc- 
tive-solid-geometry operations. 

It took just a matter of minutes to install the card and load the soft- 
ware in a Power Mac 9500. | had only a few sample applications to 
play with, but the results were spectacular. Sample 3-D objects created 
with Specular Graphics’ Infini-D 3.1 had complex texture maps, and ! set 
the objects rotating and mousing about the screen effortlessly. Another 
sample application, a game from Reality Bytes called Havoc, features real- 
time animation of a vehicle that's traveling across a convulsed and 
rocky landscape. 

The QuickDraw 3D Accelerator Card promises to promote ever-more- 
realistic 3-D imagery, whether it's for next-generation games or serious 
workstation applications. And check out the card's unworkstation-like 


QuickDraw 3D Accelerator Card $399 
Apple Computer, Inc. 
Cupertino, CA 

(800) 776-2333 

(408) 974-1010 
http://www.apple.com/ 
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price: $399. 


120-МНІ PENTIUM 
TRAVELMATE 


The TravelMate 5200 (about 
$5199) combines an Intel 120- 
MHz Pentium processor with a 
32-bit 30-MHz synchronous PCI 
bus architecture and 256-KB 
Level 2 cache. The notebook also 
comes with 8 MB of RAM, ex- 
pandable to 32 MB (or to 104 
MB with 64-Mb DRAM mem- 
ory); a 1.2-GB hard drive; a 
1.44-MB floppy drive; a 10.4- 
inch 800- by 600-pixel active- 
matrix SVGA color display with 
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65,000 colors and 2 MB of video 
memory; one PC Card slot, sup- 
porting one Type III or two Type 
VII cards; a 16-bit sound card; 
an internal speaker; a dual-mode 
microphone; interfaces for audio 
I/O and real-time video with In- 
tel Indeo software; a serial in- 
frared port; and two lithium-ion 
battery packs. 

Contact: Texas Instruments, 
Inc., Temple, TX, (800) 
848-3927 or (817) 774-6001; 
http://www.ti.com. 
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HIGH-AVAILABILITY PENTIUM 
FILE SERVERS 


Two file servers for LAN and 
WAN applications, the MaxPro 
1500 and MaxPro 800, support 
most NOSes and differing net- 
work configurations. The Max- 
Pro 1500 ($7600) features 12 
removable 54-inch half-height 
and three internal 34-inch drive 
bays. You can configure the fault- 
tolerant MaxPro 1500 unit as 
an integrated RAID server (sup- 
porting RAID 0—5) or as a CD- 
ROM-based server. The compact 
MaxPro 800 unit ($6600) fea- 
tures six 54-inch half-height and 
two internal 3Z-inch drive bays. 
Both file servers come equipped 
with 90- to 166-MHz Pentium- 
based motherboards; support 
for EISA, ISA, and PCI add-in 
» boards; IDE and floppy drive 
B controllers; 16 MB of on- 
board SIMMs, expandable to 
384 MB; 256 or 512 KB of sec- 
ondary cache memory; a dual, 
hot-swappable 300-W power 
supply; and error-detection and 
reporting capabilities. 
Contact: CSS Laboratories, Inc., 
Irvine, CA, (714) 852-8161. 
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MULTIFUNCTION 
ETHERNET HUB 


The M208 Workgroup Print 
Server (US$895) lets you con- 
nect up to three printers to your 
workgroup. A high-speed IEEE 
1284-compliant parallel port 
provides load balancing, auto- 
sensing and switching, ASCII- 
to-PostScript conversion, header 
and trailer strings, banner/trail- 
er page generation, monitoring 
and status reporting via SNMP 
and SMTP E-mail, multilevel 
password security, and data 
scrambling. The hub component 
provides eight 10Base-T UTP 
ports and one AUI port that, with 
an optional transceiver, allows 
you to connect to 10Ваѕе-5, 
10Base-2, and 1O0Base-F Ether- 
net networks. The M208 pro- 
vides simultaneous support for 
TCP/IP, IPX/SPX, AppleTalk, 


and NetBIOS over TCP/IP. 
Through the M208’s support for 
SLIP and PPP, the server can 
also connect a remote office to 
a LAN. 

Contact: Microplex Systems, 
Ltd., Burnaby, British 
Columbia, Canada, (800) 
665-7798 or (604) 444-4232; 
info@microplex.com. 
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PC CARD MODEM WITH 
VOICE AND CELLULAR v 


The DataVoice 3400 PC Card 
($399) features Direct Connect 
Cellular support for popular cel- 
lular phones and Radish Voice 
View technology, which enables 
you to alternate quickly between 
talking on the telephone and us- 
ing a modem during the same 
call. Compatible with IBM PC 
laptops and Macintosh Power- 
Books, the PC Card modem sup- 
ports V.34 28.8-Kbps data trans- 
fer, 14.4-Kbps send-and-receive 
fax, and data compression and 
error correction. The DataVoice 
3400 also has the ability to an- 
swer a telephone, play a prere- 
corded message, and record a 
caller's message and store it on 
the hard drive. 

Contact: TDK Systems, Nevada 
City, CA, (800) 999-4835 or 
(916) 478-8421; answers @ 
tsd.ssil.com. 
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_ 1200-01 COLOR LASER PRINTER 


At 5 ppm in color and 14 ppm in monochrome, the Phaser 550 (from $6995) provides printing at 1200 
by 1200 dpi. It offers workgroup shareability with its large toner ; 
capacities, three media trays, and Tektronix's PhaserLink World 
Wide Web-based printer management tool. The printer comes | 
with a 32-MHz AMD 29040 processor, a memory-compression co- | 
processor, a plug-and-play bidirectional parallel port, and a SCSI 
port. Optional network cards support EtherTalk, Novell NetWare, 
TCP/IP, TokenTalk, and LocalTalk protocols. In addition to offering 
Adohe PostScript Level 2 support, the Phaser 550 includes HPGL 
and optional PCL 5 emulation, with automatic sensing and switch- 
ing among printer languages. 

Contact: Tektronix, Inc., Wilsonville, OR, (800) 835-6100 or 


28.8 MODEM /FAX/ ETHERNET 
LAN PC CARD 


Mariner ($599) offers connec- 
tivity to popular cellular phones 
and wireless messaging for one- 
way alphanumeric and Tango 
two-way paging systems, plus 
lOBase-T and lOBase-2 LAN | 
connectivity. Mariner provides 
increased throughput, along with 
V.42bis/MNP 5 data compres- 


sion, V.42/MNP 2-4 error cor- 
rection, |4.4-Kbps fax operation, 
and Group 3 Class ] and 2 fax- 
machine compatibility. A dual 
RJ-11 connector lets a PC and 
a telephone share a single tele- 
phone line. 

Contact: Motorola, Inc., 
Schaumburg, IL, (800) 
427-2624 or (708) 538-5200; 
http://www.mot.com/mims/isg/. 
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BUSINESS-CARD READER A. 

The Smart Card Business Read- 
er ($299) can read business cards 
in landscape or portrait form at 
speeds up to 4 cards per minute 
at a resolution of 400 dpi in 8- 
bit gray scale (256 shades of 
gray). You can view images of 
the cards on your PC monitor, 
view the contacts in database for- 
mat or as a list, and add notes to 
the cards and search for contacts 
based on the notes. 

Contact: Seiko Instruments 
USA, Inc., San Jose, CA, (800) 
688-0817 or (408) 922-5800; 
rajeed venkatapuram 
seikosj.com. 
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(503) 682-7377; http://www.tek.com/color. printers/. 
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MULTIFUNCTION 
DOCUMENT SYSTEM 


The Konica 7050 (from $24,950) 
is a 50-copy-per-minute digital 
laser copier that, with the optional 
Konica IP-20] Image Processor 
and KN-101 NIC (call company 
for prices), becomes a copier/net- 
work printer capable of printing 
400 or 600 dpi. Its bidirectional 
parallel or serial ports or optional 
KN-101 NIC support TCP/IP, 
Ethernet, EtherTalk, Ethernet 
SNAP, or OS/2 LAN Manager/ 
LANServe protocols. The unit's 
standard 16 MB of RAM is up- 
gradable to 128 MB, and its five 
paper sources hold a maximum of 
3650 sheets. 

Contact: Konica Business 
Machines U.S.A., Inc., 
Windsor, CT, (800) 256-6422 
or (203) 683-2222. 

Circle 1041 on Inquiry Card. 


120-MHZ PENTIUM NOTEBOOK 

Combining a 120-MHz Pentium 
processor, multimedia capability, 
and modularity (with its NEC 
VersaBay II slot), the NEC Ver- 
sa 4080H notebook ($5499) lets 
you design a system tailored to 
your needs. The notebook comes 
with a 1-СВ hard drive; 8 MB 
of user-upgradable memory; a 
recessed, full-size keyboard with 
a palm rest and a VersaGlide 
touchpad pointing device; a lith- 
jum-ion battery that provides up 
to 5 hours of computing time; 
two infrared ports; two stacked 
PC Card slots to accommodate 


one Type III or two Type II 
cards; and docking options. Mul- 
timedia features include two 
stereo speakers, a microphone, 
a Sound Blaster Pro—compatible 
16-bit sound card, four audio 
ports, a volume-control dial, full- 
motion video support, and a 
10.4-inch 800- by 600-pixel TFT 
color display. The VersaBay II 
slot allows you to choose a flop- 
py drive or optional CD-ROM 
drive, a second battery, or a sec- 
ond hard drive. 

Contact: NEC Technologies, 
Inc., Mountain View, CA, (800) 
632-8377 or (415) 528-6000; 
http://www.nec.com. 
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3-D VR GRAPHICS 
ACCELERATOR 


With 3D SymphonicVision 
($299), you get a 64-bit 
Windows graphics accelera- 
tor, stereoscopic 3-D glasses, 
and Spatializer surround- 
sound technology. For 486 
and Pentium PCs, the 3D 
SymphonicVision comes 
with a PCI burst-mode graphics 
accelerator that delivers reso- 
lutions from 640 by 480 pixels 
with 16 colors up to 1280 by 
1024 with 256 colors. The eye- 
glasses come with high-speed 
LCD lenses that you can syn- 
chronize with your monitor. The 
Spatializer audio technology has 
the capability of delivering a 3-D 
sound experience from two stan- 
dard speakers. 

Contact: Ahead Systems, Inc., 


Fremont, CA, (800) 997-7711 
or (510) 623-0900; ahead @ 
ix.netcom.com. 
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HIGH-END 3/-INCH 
DISK DRIVES v 


Available in 4- and 8-GB ver- 
sions and in a variety of Ultra 
SCSI-3 and SSA configurations, 
the 7200-rpm Conner Filepro 
Performance drives offer mag- 
netoresistive heads, PRML read- 
channel electronics, and Conner 
Peripherals' proprietary media 
to increase data density to more 
than 850 MB per disk. The 
CFP4217 (about $999), which 
includes five disks and 4.29 GB 


of storage capacity, and the 
CFP8717 (about $1799), which 
includes 10 disks and 8.77 GB 
of storage capacity, provide data 
rates up to 110 Mbps, Tagged 
Command Queuing, Rotational 
Positioning Optimization, and 
average seek times of 8 ms. 
Contact: Conner Peripherais, 
Inc., San Jose, CA, (800) 
426-6637 or (408) 456-4500; 
http://www.conner.com. 
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MARCH 1996 BYTE 155 


PC CARD-BASED SPEECH 
RECOGNITION v 


The Phonetic Engine 1000 is a 
PC Card that allows mobile com- 
puters to run speech-driven ap- 
plications using Speech Systems’ 
continuous-speech, speaker-in- 
dependent, speech-recognition 
technology. The PE1000 ($595) 
is a Type II Extended PC Card 
that receives incoming speech 
through a microphone and con- 
verts it to speaker-independent 
phonetic codes that it uses for 
recognizing speech. The Voice- 
Match SDK software ($595), a 
set of programming tools, helps 
you develop speech applications 
under Windows. SpeechWizard 
($295) is a software tool that lets 
you attach speech-input features 
to existing Windows-based ap- 
plications. 

Contact: Speech Systems, Inc., 
Boulder, CO, (303) 

938-1110; http://www 
.speechsys.com. 
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28.8 FAX MODEM FOR THE MAC 


А data communications solution 
that incorporates the V.34 stan- 
dard to enable communications 
speeds up to 28.8 Kbps, the 
SupraExpress 288 (about $200) 
provides maximum throughput 
speeds of 115.2 Kbps, fax-trans- 
mission speeds up to 14.4 Kbps, 
and FAXcilitate fax software. 
The software includes Smart 
Phonebooks, which make it easy 
to fax from a variety of locations 
and allow you to juggle multi- 
ple area and country codes and 
credit-card numbers; SmartIcons, 
which show you fax-software 
status; and Fax Broadcast, which 
lets you send hundreds of faxes 
with a single transmission. 
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Contact: Supra Corp., 
Vancouver, WA, (360) 
604-1400; http://www 
supra.com/. 

Circle 1045 on Inquiry Card. 


1700- AND 2550-MB 

DESKTOP DRIVES 

The Quantum Sirocco 1700 
($265) and 2550 ($395) drives 
offer 1700 and 2550 MB of stor- 
age, respectively. The 34-inch 
drives combine magneto-resis- 
tive head technology and PRML. 
The ATA-2 interface supports 
local-bus AT programmed-I/O 
mode 4 and multiword DMA 
mode 2 data transfers at speeds 
up to 16.6 MBps with a rota- 
tional speed of 4500 rpm, as well 
as fast SCSI-3 data transfer rates 
up to 10 MBps. 

Contact: Quantum Corp., 
Milpitas, CA, (800) 624-5545 
or (408) 894-4000; http:/ 
www.quantum.com. 

Circle 1039 on Inquiry Card. 


6.7-SPEED CD-ROM DRIVES 

The Toshiba XM-3701 Series of 
6.7-speed CD-ROM drives sup- 
port a data transfer rate of 1000 
KBps. The XM-3701B internal 
($415) and TXM-3701D exter- 
nal ($515) drives employ the 
variable-speed playback system, 
which allows the drives to read 
data before the disk reaches a 
specific rotational speed of 1, 2, 
or 6.7 times the standard rota- 
tional speeds. You can use either 
of the drives as a CD-audio play- 
er independent of your PC. The 
drives support CD-DA transfers 
over the SCSI bus for maximum 
bandwidth utilization and feature 
a 256-KB data buffer. 

Contact: Toshiba America 
Information Systems, Inc., 
Irvine, CA, (714) 457-0777; 
http://www.toshiba.com. 

Circle 1046 on Inquiry Card. 


ID CARD PRINTER 


Using dye-sublimation technol- 
ogy, Fargo's Persona II ID Card 


КУ, 131 Hardware 


Printer ($6995) prints directly 
onto both sides of blank PVC or 
polyester cards. Options include 


for high or low coercivity on 
Tracks 1—3 ($495) and a smart 
card encoder ($495). Fargo's 
CardMaker Software for Win- 
dows 2.5 ($995) helps you de- 
sign and print photo-ID cards 
and badges. 

Contact: Fargo Electronics, 
Inc., Eden Prairie, MN, 

(612) 941-9470; 
http:/www.fargo.com. 

Circle 1038 on Inquiry Card. 


300-DPI COLOR INK-JET 
PLOTTER 


The DesignJet 750C large-for- 
mat color plotter has new modes 
to create smooth area fills and 
images for renderings or presen- 
tations with virtually no band- 
ing. The plotter ( D-size, $6495; 
E-size, $7495) can queue vector 
plots for overnight plotting or for 
network use, and it can nest those 


НР” HAND-HELD ORGANIZER 


plots to make optimal use of me- 
dia space. The DesignJet 750C 
comes with 4 MB of memory, 
upgradable to 68 MB. SIMMs 
are available in increments of 4, 
8, 16, or 32 MB. 

Contact: Hewlett-Packard Co., 
Santa Clara, CA, (800) 
851-1170 or (208) 323-2551; 
http://www. hp.com. 

Circle 1120 on Inquiry Card. 


ISDN TERMINAL ADAPTER 

The Sportster ISDN 128K is a 
PC-based terminal adapter that 
provides connectivity to ISDN- 
based services. The $549 unit 
includes TurboPPP, which en- 
hances the data transmission of 
PPP applications, negotiating the 
use of two B channels (64 Kbps 
each) via Multilink PPP for an 
aggregate throughput of 128 
Kbps. It supports multiple forms 
of data compression for ISDN 
transmission. The Sportster 
ISDN 128K also supports NDIS, 
ODI, Packet Driver, and TAPI 
interfaces for use with popular 
Internet, remote LAN access, and 
data communications packages. 
Contact: U.S. Robotics, Inc., 
Skokie, IL, (800) 877-2677 or 
(708) 676-7010. 

Circle 1121 on inquiry Card. 


Small enough to fit into a coat pocket, the HP OmniGo 100 (about 


$349) combines the convenience of a pen and the familiarity of a 


keyboard with a rotatable screen that allows horizontal or vertical 


display. The unit comes with 1 MB of RAM, 3 MB of ROM, one PC 
Card Type Il slot, and a serial port; it runs on two AA batteries. 


Available solutions include Pocket Quicken; HP OmniGo 100 Con- 
nectivity Pack, for automated file management, backup, and syn- 


chronization between the OmniGo 100 and a 
desktop PC; HP OmniGo 100 Clip & 

Go, for data transfer to a desk- | 
top PC's spreadsheet, word pro- 
cessing, or paint programs; and 


six strategy games. 


Contact: Hewlett-Packard Co., 
Corvallis, OR, (800) 443-1254 or 


call local HP dealer; http:// 
www.hp.com. 
Circle 1033 on Inquiry Card. 


The Моя Fifie 
Professional Q 


INTRODUCING THE $300 BOX THAT'S SAVING 
JOHNSON CONTROLS MILLIONS. 


If you're looking for a fast, easy | laptops — something they couldn't do with CAD. 


а> and flexible way to do technical | FULLY | OR 
A $ drawings at your office or in the field, THE WINS DESKTOP 


you have two choices. You could try Johnson Controls’ engi- 
to make CAD software fit | neers found Visio’s OLE 2.0 
You сап print your drawings А МР i 
irany ae le pe mulis your needs. Ог, you can connectivity makes it easy 


ANSI A-E and ISO A4-AO. draw from Johnson With Visio Technical 4.0, 
N ‚ o Johnson Controls' engineers 
Controls’ experience and use new Visio’ Technical 4.0. drawings into their docu- can create on-site engineering 


drawings on their laptops. 


to integrate Visio Technical 


A SIMPLE SOLUTI MPLEX ; ments, presentations and 


Johnson Controls" discovered that by standardizing | Proposals. The capability to import and export DWG 
on Visio Technical as part of their Windows" desktop, and DXF formats allows them to work with existing 
they could save millions per year in engineering costs. CAD files. Plus, Visio Technical Microsoft Designed for 
With Visio Technical, engineers . 4.0 offers Windows 95, Windows | : Же: 
went from using 4,000 CAD poh NT, and Windows 3.1 versions “gang ee 


Compatible Windows’ 95 


symbols to just 200 Visio in one box. 


SmartShapes — greatly 


simplifying the drawing 
process and dramatically Br Visio Technical 4.0 also comes with a 60-day 


hs 


money-back guarantee, so you have nothing to 


ШИШ 
пш 
1 
pall 
—— un 


Hi 


Visio Technical also lose. Need more convincing? Call for the 


enabled Johnson 


Controls' sales force to 


= 


кыш | Johnson Controls study. Or, order Visio 
= Technical for $299 by contacting your 
local reseller or calling 800-24-VISIO 


create and modif 
y Visio Technical includes 


technical drawings over 2,000 SmartShapes for engineering, ext. E23. Then, visit us on the web at 
architecture, and design. Simply drag d 
on-site with their ^ SmartShapes from stencil to page. It's that easy. http ://www.visio.com. 


©1995 Visio Corporation. All trademarks referenced herein are hell by their respective companies, All rights reserved, 


PREVIEW 


E-MAIL FOR THE MACINTOSH 


Efficiently Rule Your Inbox 


Good news, Mac cc:Mail users: Release 3 makes your wishes for more 
contro! over the ever-increasing number of messages in your E-mail in- 
box come true. The new Mac client for cc:Mail, Lotus's LAN-based E-mail 
program, takes the advanced-rules technology from the Windows cc:Mail 
client and improves it. As you can with the Windows version, you can set 
up your cc:Mail for Macintosh E-mail inbox to automatically delete junk 


mail, place messages 
in specific folders (de- 
pending on criteria 
ranging from subjects 
to specific text strings 
in the message's body 
text), or forward mes- 
sages when you are 
away. 

But | find the current 
Windows version's in- 
terface too cumber- 
some to automate any- 
thing but the most 
basic messages with- 


out spending an inordinate amount of time 
programming a given rule. | found the new 
Mac version's approach to rules easier 
and more intuitive. Within 5 minutes, | had 
written several complex rules to forward 
and archive messages based on subject 


header, author, and content. 


Other handy features include droplets, 


(ee leek] =] 
C IB 


Lotus cc:Mail for Macintosh 
release 3 

single user, $95; 10-user 
workgroup license, $495 
Lotus Development Corp. 
Cambridge, MA 

(B00) 343-5414 

(617) 577-8500 
http://www.lotus.com 

Circle 991 on Inquiry Card. 


which let you place mailing lists on the 
desktop for easy access when you are sending a message, and 150 new 
file viewers, which let you read and print files created in other applications 


without launching the application. 


Lotus cc:Mail for Macintosh release 3 is available for PowerPC- and 
680x0-based Macs. Mac users of cc:Mail need no longer look with envy 
at the rules technology of their Windows cousins; in fact, the shoe is now 


on the other foot. 


WINDOWS 95 DESKTOP- 
ENHANCEMENT UTILITY 


PowerDesk for Windows 95 
($49.95) combines a customiz- 
able toolbar (including eight 
tools) with ExplorerPlus, which 
is an enhanced and expanded 
version of the Windows 95 Ex- 
plorer. The program provides a 
drivebar giving one-click access 
to any drive; format, copy, and 
move commands; built-in PKZip- 
compatible file compression; 
quick entry of DOS commands 
without opening a DOS window; 
enhanced file viewing; and mul- 
tiple windows, auto-tiled or cas- 
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—Have Andrews 


caded, for drag-and-drop file 
management. 

Contact: MicroHelp, Inc., 
Marietta, GA, (800) 777-3322 
or (770) 516-0899; 
http://www.microhelp.com. 
Circle 994 on Inquiry Card. 


PC MESSAGES TO PAGERS 

PC Beep (about $39.95) sends 
text messages from your PC to 
alphanumeric pagers. The Win- 
dows package, which works with 
most pagers and pager services, 
sends up to 4500 characters at a 
time, performs group paging, and 


TRIS] Software 


keeps a log of your messages. 
Y ou can send data from other 


programs to the pager. Pro Beep 
(about $59.95) adds the ability 
to send simultaneous messages 
to numeric and alphanumeric 
pagers and delayed-broadcast ca- 


pabilities. It can also convert a 


PC fax image into text and for- 
ward that to your pager. Pro 
Beep can also look for 
messages with certain 
text, or from E-mail ad- 
dresses that you specify, 
and forward those mes- 
sages to your pager. 
Contact: Integra Soft- 
ware, Inc., Greenville, 
SC, (864) 627-5000; 
http://www. integra 
@wwa.com. 

Circle 1008 on 

inquiry Card. 


INTERACTIVE MESSAGING 


FOR WEB SITES 


Now you can add off-the-shelf 
interactive messaging to World 
Wide Web sites. Web Crossing 
1.0 (Mac and Windows NT, 
$395; Unix, $695) installs on the 
same machine as the Web-site 
server and works with the Web- 
server software. 

The program allows you to 
post and review messages in a 
structured forum that threads top- 
ics and subtopics into conversa- 
tions, access these dialogues, 
browse the most recent messages 
or read the entire conversation, 
and create a new conversation in 
any topic. 

Contact: Lundeen & Associ- 
ates, Alameda, CA, (510) 521- 
5855; http://webx.lundeen.com. 
Circle 996 on Inquiry Card. 


ISDN VOICE MAIL 
AND CALL MANAGEMENT 


Phoneware-ISDN ($199) offers 
voice-mail and call management 
capabilities to ISDN subscribers 
with Windows PCs. Inbound 
callers can access their own pri- 
vate mailboxes, leave messages 
in department mailboxes, or lis- 


ten to prerecorded information. 
Phoneware-ISDN systems log 
the date, time, duration, and tele- 
phone number of incoming and 
outgoing calls. You can attach 
notes to individual call records, 
which automatically pop up 
when you receive calls. 
Contact: Tedas, Inc., 
Cupertino, CA, (408) 973- 
7835; 73076,1177 
@compuserve.com. 

Circle 997 on Inquiry Card. 


SURVEYS OVER THE INTERNET 
With Decisive Survey ($495), 
you can develop custom surveys 
and send them to customers, em- 
ployees, resellers, and suppliers 
over a network. The program 
runs over the Internet, a LAN- 
based E-mail system, a host- 
based system, or a commercial 
on-line service. After the recipi- 
ents complete and return the 
questionnaire, Decisive Survey 
automatically tabulates and 
graphs the responses for easy 
presentation and analysis. The 
program works with the follow- 
ing: Microsoft Mail, Lotus 
cc: Mail, Lotus Notes, and No- 
vell GroupWise on Windows 3.1 
or 95. 

Contact: Decisive Technology 
Corp., Palo Alto, CA, (800) 
957-9995 or (415) 528-4300; 
http://www.decisive.com. 
Circle 993 on Inquiry Card. 


ENHANCE EXCEL DATA- 
FILTER CAPABILITIES 


A fuzzy-logic-based information 
search tool for Excel 5.0, Flex- 
Filter ($40) lets you search and 
organize data records by their 
degree of overall fit with search 
criteria. The program analyzes 
the data in multiple fields of each 
record and then orders all records 
by their degree of fit with the 
chosen criteria. 

Contact: Omron Advanced 
Systems, Inc., Santa Clara, CA, 
(408) 727-6644; 
http://www.oas.omron.com. 
Circle 1001 on Inquiry Card. 


VISUAL BASIC TOOLKITS 


You can enhance the perfor- 
mance of your applications with 
the control-replacement func- 
tions and subroutines of Visual 
CodeBank 1.0 ($149). A code li- 
brary manager, the program in- 
cludes 200 royalty-free BASIC 
functions and subroutines to han- 
dle tasks such as database oper- 
ations, graphics, multimedia, 
sorts, optimization, security, and 
text management and effects. 
You can add custom functions 
and subroutines to the central 
repository. Developers can create 
custom BAS modules with just a 
few mouse-clicks. 

Source control software from 
ViewPoint Technologies, Visual 
SourceWorks 4.0 ($249) pro- 
vides full support for Visual Ba- 
sic 4.0, including new syntax and 
16- and 32-bit versions. Avail- 
able from Visual Components, 
version 4.0 provides an interface 
that emulates the Windows Ex- 
plorer, support for private puts, 
expanded system administrator 
and user identity controls, new 
checks for existing projects, and 
easier tracking of projects with 
support for complex structures 
of folders and subfolders. 


Internet. In ad- 
dition to de- 
tecting known, 
unknown, boot, 
file, multipar- 
tite, stealth, 
encrypted, and 
polymorphic 
viruses, Web- 
Scan ($65) can 
also scan Mi- 
crosoft Word 
DOC files and 
compressed 
file formats. 


http://www.mcafee.com. 


Circle 992 on Inquiry Card. 


Contact: Visual Components, 
Inc., Lenexa, KS, (913) 599- 
6500; 72204,3521 

(9 compuserve.com. 

Circle 1004 on inquiry Сага. 


INTERNET SERVER 
FOR WINDOWS NT 


Integrating Web-server software 
with an applications-deployment 
architecture, Durand's MindWire 
NT ($1495) allows you to dis- 
tribute client/server applications 
over the Internet. А 32-bit mul- 
tithreaded Internet server for 
Windows NT Server, the pro- 
gram automatically updates and 
launches applications files each 
time a user connects to a Mind- 
Wire server. MindWire NT in- 
cludes built-in security and 
auditing; groupware communi- 
cations, such as Internet E-mail, 
chat, and public message forums; 
a developers guide for Internet 
applications; and a drawing util- 
ity for creating multimedia Win- 
dows menus. 

Contact: Durand Communica- 
tions Network, Inc., Santa Bar- 
bara, CA, (805) 961-8700; 
http:/www.durand.com. 

Circle 1003 on inquiry Card. 


INTERNET VIRUS PROTECTION FOR WINDOWS 


Integrating a browser and E-mail capabilities, WebScan prevents 
you from downloading virus-infected files and E-mail from the 


© Beb Chappeienr, Rick Kreysar 
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Contact: McAfee, Santa Clara, CA, (408) 988-3832; 


UPS MANAGEMENT 


Liebert offers two power-moni- 
toring packages for UPSes. 
SiteNet 2 ($69 to $199) adds 
support for Unix and Windows 
platforms, while SiteNet SNMP 
Manager ($499) adds support 
for IBM NetView on AIX and 
Hewlett-Packard OpenView on 
HP-UX platforms. 

SiteNet 2 offers power sur- 
veillance and shutdown features, 
graphical displays of current 
power flow for utility and bat- 
tery, remote functionality, flexi- 
ble settings for alarm-notifica- 
tion parameters, event logging 
and management, and pinpoint 
accuracy of the units on a net- 
work. SiteNet SNMP Manager 
provides a GUI, automatic alarm 
notification, remote on/off ca- 
pabilities, and multiple options, 
including test and diagnostic rou- 
tines and battery and I/O power 
information. 

Contact: Liebert Corp., 
Columbus, OH, (800) 877- 
9222 or (614) 888-0246; 
http://www.liebert.com. 
Сігсіе 999 on Inquiry Сага. 


PC TO ALPHANUMERIC 
PAGING DISPATCHER 


To turn your PC into an al- 
phanumeric paging dispatch sta- 
tion, you simply select the pager 
owner's name or names from a 
list, type the message, 
click to send, and Pronto 
($49.95) does the rest. 
Pronto keeps a log of 
messages, with an icon 
that lets you see at a 
glance whether or not 
each paging attempt was 
successful. You can de- 
lete and resend messages 
from the log. In addition 
to alphanumeric pagers, 
Pronto works with digi- 
tal and tone pagers. 
Contact: Amtelco, 
McFarland, WI, (800) 
242-1100 or (608) 838-4194; 
http://www.amtelcom 
.com/pronto/. 

Circle 1006 on Inquiry Card. 


Software Update 


With the AuditTrack 2.5 net- 
work-auditing software pack- 
age, you can save report defi- 
nitions, schedule report 
production, and combine mul- 
tiple audit sets for consoli- 
dated reports and exported 
files. Version 2.5 includes ca- 
pabilities for network admin- 
istrators to run it on NetWare 
SFT III servers, to easily dis- 
tinguish user security infor- 
mation, and to leverage No- 
vell's new additive purchasing 
program for NetWare licenses. 
А 25-user server, $595. 


Contact: On Technology 
Corp., Cambridge, MA, (800) 
767-6683 or (617) 374-1400; 
http://www.on.com. 

Circle 1016 on Inquiry Card. 


А videoconference scheduling 
and control too], VC Wizard 4.1 
lets you view or print the 
schedule of rooms, people, 
equipment, or ports in an 
hourly, daily, weekly, or cus- 
tomized format; manage and 
display the status of all con- 
ferences; filter the confer- 
ences you wish to display by 
conference name, status, com- 
pany, or other options; and 
control conferences in 
progress. Stand-alone version, 
$9500; client/server version, 
from $13,000. 


Contact: AC&E, Ltd., 
Chantilly, VA, (800) 733-2238 
or (703) 968-5700; 
http://www.aceltd.com. 

Circle 1011 on Inquiry Card. 


Running on Windows PCs 
and Unix workstations, Look- 
In+ 2.0 works over LANs and 
WANS, including the Internet, 
to support visual communica- 
tion between participants in a 
CAD conference. Version 2.0 
provides geometry measure- 
ment tools, store-and-forward 
features, cut-plane tools, and a 
direct interface to PDGS sys- 
tems. Client version, $695; 
server version, $2995. 


Contact: C-Tad Systems, Inc., 
Ann Arbor, MI, (313) 665- 
3287; john G ctad.com. 

Circle 1012 on Inquiry Card. 
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В The BYTE Archive 


Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! 


Ш The BYTE Network Project 
The BYTE Site... a living laboratory 


showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 


ET m te We its Technology Authority. 2 tj. | 
Online! 


R 
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В The Virtual Press Room 


Instant access to vendor press releases and 
white papers! Links to vendor web sites! 


ШП BYTEMarks 


FREE Benchmark! Download the BYTEMark — 
the benchmark with teeth! 


B Direct Access to Advertisers 


Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


DYTE The BYTE Site. The World's Online Technology Authority — => 


A Division of The McGraw-Hill Companies 


BUYER'S 
GUIDE 


f yo fM i ~~“ Essential Products 
M and Services for 
Technology Experts 


Mail Order 


Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


162 


Hardware/Software 
Showcase 
Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 


196 


Buyer's Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 


206 
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i hoot New Releases: | „„„ у 


: Wi UNO БАЛУ Call about our Tutorial 
u.c AN OE ae E | and TroubleSbooting 
| ы 4 а | x Series on video cassettes! 
mou WUE АШЛАРЫН ЕН Urtu A wealtb of technical 
х | = help at your fingertips. 


SOFTWARE 


~ UNIVERSAL DIAGNOSTIC 
> Fully 0/ 3 Independent Call for upgrade р icing © 
s diagnostic software... complete new features list! 


Low-Level Fo E m Drives! ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 


the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos- 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it." 


¢ LOW-LEVEL FORMAT— Performs Low-level format on all drive types 
BN | including IDE drives. This function cannot hurt IDE drives. € TRUE HARD- 
"nm ан | WARE DIAGNOSTICS—aAccurate testing of CPU, IRQ's, DMA’s, memory, hard 
drives, floppy drives, video cards, etc. € IRQ CHECK— Talks directly to hard- 
ш mie in шк T ii LL se 4 ( ware and shows 1/0 address and IRQ of devices that respond. Ф 0/5 INDE- 
LETE E PENDENT— Does not rely on O/S for diagnostics. Talks to PC on hardware 
, | eoo level. All tests are full function regardless of O/S (i.e. Windows, Novell, UNIX, 
08/2). Ф IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). Ф MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. Ф AND MUCH MORE... 
We don't have enough space here for everything this software can do! 


First Ever Universol P.O.S.¥. Card for All PE! 


USe this Power-On Self-Test card to debug 
any "dead" PC that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repatring PCs, Second Edition’ 


¢ Includes pads for voltmeter to attach for actual voltage testing under load. 
¢ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. Ф Monitors VO 
Write and 1/0 Read to distinguish between write and read errors. Ф Accurately 
| | monitors progress of POST for computers without POST codes. Reads POST 
gl шї!!! codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
г as ма ж Sd е clio Li cE = | ¢ Compatible with Micro Channel computers. € Dip switch allows easy selec- 
ПГ РАКІ FU юн [D pum | tion of 1/0 ports to read. € Includes tri-state LOGIC PROBE to determine 
OF Ган (B18) 547 0997 I cH actual chip failures. Ф Manual includes chip layouts and detailed POST proce- 
1100 East Broadway, Suite 301, Glendale, California dures for all major BIOS's. € AND MUCH MORE.. .call for more details. 
Phone 818/547-0125 • Fax 818/547-0397 


Web Page: http://www.micro2000.com B » VN 

International Orders please call Б Л 

Ten ANT Aes, " LES EE. b dA VAM, [коюне 2 oS ат 
5 1-206-384-4353 Masa Govt rer #. GS-00K-94AGS-5396 


Рг UTILITY OF THE MONTH 
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It may take years before your hard drive crashes. 

It may be months before you have any serious data loss, 
problems with your memory or experience chip failure. 
Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what's wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


E a 
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Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow's power users and technicians. 


You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 
your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call How tor Pricing on Our Complete Product List 


Micro-Scope CLIENT” 

A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 

with this inexpensive software and let CLIENT diag- 

nose what's wrong with their PCs with- 

out leaving your office! When 

your customer calls you with a x 

service problem, simply have him B 

boot his PC with the Micro- 

Scope CLIENT floppy disk in | 

drive А and select either the Quick 

Test or the Extensive Test. Then just 

look up the resulting error codes in your 

CLIENT manual and you'll know exactly 

what's wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 


Micro-Scope CENSUS 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one’s exact hardware and system 
configuration at a glance. Many techni- 
cians and MIS Directors use this soft- 
ware tool to save hours of downtime 
in companies with multiple computers. 
Simply load the supplied disk into each 
computer on site (up to 100 PCs recordable 
on each disk). CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 
into any database program so it’s ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fully com- 
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 


Micro-Scope BURN-IN 
A PROVEN WAY TO INCREASE QUALITY CONTROL. Completely 
accurate and thorough diagnostic routines repeatedly test the 
system’s resources to the fullest extent to 
find any hidden bugs or problems. Essen- 
tial for OEMs and Repair Facilities—reduces 
the number of returned PCs dramatically! Runs 
| with or without a monitor 
or keyboard. User defin- 
able run time. Detailed 
system log written to 
disk after testing. 


ViCRO 


All products are Windows 
Windows 95 Compatible 


Circle 144 on Inquiry Card. 


Ultimate Solution, Ultimate Deal 


Find out more about how DPT's 
SmartCache IV RAID can solve your 
important storage needs. For a limit- 
Ё a P ed time, call and request a copy of 
FR MM | theDPTCD-ROM (while supply 


Lost data. 
And a whole lot of questions! 


Now there's a smart, low-cost 
answer from DPT, the leader in high- 
performance SCSI RAID technology. 
Introducing SmartCache IV, the 
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ideal hardware RAID solution for lasts). At the same time, ask if you 
your entry- to mid-range server SmartCache IV with RC4040 RAID/Caching Module qualify for our Ultimate Deal-great 
нае And the i " vob Ag thag one-time pricing on SmartCache IV. 
it's priced at $550* (estimated street The DPT SmartCache IV RAID Kit SmartCache IV-it's the Smart Choice. 


price). comes with support for RAID 0, 1 and 
Hardware vs. Software RAID 5 and room for up to 64MB of cache 1-800-322-4378 


SmartCache IVs hardware RAID memory for improved 1/0 performance. 
:ADPT 


eliminates problems like Operating And you also get Storage Manager, 
Distributed Processing Technology 


System dependence, lack of a "Hot- DPT's award-winning software utility 
Swap" capability, and slow perfor- that makes RAID setup and mainte- 
mance that are normally associated nance as easy as “point-and-click.” 
with software RAID. 


What you'd pay to avoid at any cost 
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- Finalist 


Circle 132 on Inquiry Card. 


Control PC, Macintosh, and Sun 
Computers from 1 Console! 


Ш Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


Ш Any platform’s peripherals work with any type of 
computer in the system 


Ш Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 


B Multiple users can access different A 
computers simultaneously =) 


Ш Convenient desktop size unit 


COME SEE US AT 
Networks Expo in Boston, MA. Feb. 13 — 15, Booth #119 
CeBIT in Hannover, Germany Mar. 14 — 20, Hall 11, Booth #C3, C4 


AUTOBOOT ТУРА 500 


COMMANDER И — 


™ 
Cybex Corporation | 
4912 Research Drive Huntsville AL 35805 USA | 


(205) 430-4000 (205) 430-4030 fax 
PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 


http:/ /www.cybex.com/ 
| Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation. 


Dealer Program Available | | Madein USA. 
Circle 130 on Inquiry Card (RESELLERS: 131). 
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We carr 
complete lineup o notebook & 
"mE upgrades and accessories 


| PRODUCT 


| COMPLEAT UIE 
| 800- 298-4727 
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TOSHIBA 


Portégé 61 OCT 


И Pentium 90MHz processor 

Ш 9.5" True Color display for optimum color 

BI Built-in 16-bit sound (SoundBlaster Pro 
compatible), microphone & speaker 

BI Lithium Jon battery cee 

ы TN stick for easy contro 


Processor Sereen RAM/HD Price, 


Pentium ТТТ? 9.5" True Color 8/720MB $3939 


= ThinkPad" 36 365 


mmm 5 
4860X4/75 
4860Y4/75 
4860X4/75 
*Multimedia Models 

ThinkPad" 365 cD 


ПГ SHARD ЛА CS A RET OSKA ht ALAN Dg A TERES T BRUN AA R PIC br EATE AENT 


Versa 2000 E 


Processor Screen 
4860X4/75 
4B6DX4/75 
486DX4/75 
] *14.4 fax/modem not built-in 


9.5" Active 
9.5" Active 
9.5" Active 


8/350MB 2399 
8/540M8 2599 


“4/350MB $2099" | 


| 20MHz 


Pentium | 
Tecra 700 With Pel bus 


W Pentium 120MHz processor — 
fastest available on a notebook! 

B PCI bus architecture (intemal & external) 

11.3", 800x000 high resolution displays 

ШЕ Optional 4X CD-ROM Drive (swap floppy & CD-ROM) 

BE Multimedia docking station with PCI bus e. 
(optional accessory, priced separately) — 

E Built-in 16-bit sound, microphone, g 
2 speakers & MIDI 

P NUR l. igi i drives 


Pentium jl 113" Dual Scan n. T368 54679 


Pentium 120 11.3” Adive 16MB/1.13GB 5949 Tecra 700 


Satellite 
21: JOCS/ ТООС 


486DX4/75 10.4" Dual Scan 8/500MB $1969 
Pentium 75 10.4" Оџо Scan. 8/500M8 САЦ" 
5 EDO RAN 


Satellite 2130C$/100C5 


ThinkPad" 760 


н н Up to 120Mhz Pentium with 32-bit local bus 
- 4 = РА - n cue 80 x 00 resolution 
E infrared , m. 3 selected models 
Multimedia models include built-in 2X CD-ROM, 4X CD-ROM Drive, MPEG-2 support, & full 
SoundBlaster compatible audio, speaker, D 
microphone & MIDI/joystick port 


motion video {T hinkPad760C only *) 
Built-in 28.8 i modem 
М5 Windows 95 or Selecta уйан D available 


SoundBlaster-compatible audio & telephony 
| B ши lon bal en technology 


Prove (Osh Е RAM/HD Price 
Pentium 7I 10.4" даме — 8/720MB $5349 
Pentium 90 — 12.1" Adive — 8/720MB 6049 
Pentium 120 12.1" Adive — 8/720MB 6599 
Pentium 90 — 12.1" Active 8MB/1. 268 ABP 
*Features built-in CD-ROM drive 
WIN 95 models available. Coll for details, f | 


i" Dus Scan 8/540MB $1999 
10.4" Adive — 8/540MB 7599 
10.4" Dual Scan 8/540MB 2499" 
10.4" Active — 8/540MB 3099" 


Bi Built: -in CD-ROM Drive! (Standard on some 
models, optional on others) 
Up to 120MHz Pentium processors 
Ур Level 2 Cache to optimize performance 
Unbelievable displays — 65K color Dual Scan, 
16.8 million color Active (Hi ела Active Matri 
displays available — 800x 
Built-in 16-bit sound p MIDI and 
built-in speakers 

W Multimedia docking station with outstanding 
Altec Lansing 4 speaker array (optional accessory 
priced separately 
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Satellite Pro 410 


Satellite Pro 410 


E Built-in 4X CD-ROM Drive (Swap floppy & CD-ROM) 


(Active model only - optional on Dual Scan) 
E Built-in 16-bitsound, microphone, speaker & MIDI 
ШШ EDO RAM memory exp. to40MB 
ШЕ Built-in AC adapter - small, sleek design & reduced weight 
WE Integrated Accupoint - small, accurate & easy to use 
BE Lithium lon battery technology 
ШЕ Built-in infrared for wireless communications 
Processor Screen — — RAM/HD Price 


Pentium 90 11.3” Dual Scan 8/772MB $3499 
Pentium 90 11.3" Active — 8/772MB 4679 


Processor Soen © RAM/HD Ре 
Pentium 75 10.4" Dual Scan 8/540M8 $3499 
Pentium 75 10.4" Dual Scan 8/540M8 —.3799* 
Pentium 75 10.1" Adive — 8/540MB 3999 
Pentium 90 10.1” Adive — 8/810MB 4649* 
Pentium 90 10.4” High Res. 8/810M8 4799 
Pentium 120 10.4” High Res. 8MB/1GB 5499 

* Features built-in CD-ROM drive 


© PCs Compleat. All prices subject to chan vn and do not include shipping. All — or r brand names are یی ال د‎ of their respective companies. PCs Compleat, 34 St. Martin Drive, Marlborough, MA 01752. Phone (508) 624-6400. Not responsible 


for typograp ical errors. All trademarks an 


— ——— елке = e 


at PCs COMPLEAT> 


registered trademarks are the sole а, of their Tespective Owners 


qu Price ке V40-Day ! “Day Money honey “free Teth V Free Software “| free 
Guarantee Back Guarantee pet unstullation Configuration | : 


COMPAQ. "5.2090 series, 


E 32-bit PCI Local bus graphics Processor. Seen. — RAM/HD.. Pri 
| : sn MALO = ud — Pentium 75 10.4” Dual mE ҮГЕТ 
| Contura 430 p speakers — porum 75 11.3" DuolScon 8/810MB 4499 


п e — holds CD-ROM, 2nd HDD, Floppy, Pentium 75 10.4" Active — 8/810MB 4729 
| е or 2nd battery —— | Pentium 90 10.4" Aclive — 8/810MB 5330 
486DX4/100 10.4" Dual Scan 8/720M8 $2369 Up to 1.35GB hard drives (2.7GB max capacity) Pentium 90 10.4" Aive  8/810MB — 5599" 
4860X4/100 10.4” Active — 8/720M8 2939 Ш Built-in infrared for wireless communications Pentium 120 10.4" Active 8MB/1.3568 6149 


W Optional MPEG and TV video adapter "Features Built-In CD-ROM drive 
ге = ITE 5000 
е HEWLETT ® НР OmniBook 600 HP OmniBook 5000 
73 E Weighs ONLY 3.8 pounds! WI Up to 120MHz Pentium with 32-bit PCI Local bus 
: PACKARD варь. bit sound, microphone & speaker W 1.208 drives available for high capacity storage 
== | (active model only) E High resolution — 800x600 resolution on UP Td 
A WE Built-in infrared for no-hassle printer connections notebook display | 


W Lithium lon battery technology W Built-in 16-bit sound, microphone & speaker 
| HP OmniBook И Instant "ON" ready-to-work state — р Screen RAM/HD P 
| 600 NoteBook РС lasts formonthson a paip 


— | Pentium 90 yt ЇЇ 2 TT 

essor n — KAM/TD Pentium 90 — 10.4" Active 16MB/1.2GB 5889 
ТГТУ 8.5" Dual Scan TET УТ Pentium 120 10.4" Active 16MB/1.268 6539 | 
4604/75 9.5 Active — 8/408. 2999 HP OmniBook 5000 NoteBook KS 


ЖҮ; 


| AS Г | | q ane IE > 10.4", SVGA (800х600 res.) 


on notebook display 


dero а Penium75 10.4" Ае  8/800MB $2849 © = таом ША Pentium 
| Ascentia 9 E ow Pentiom 75 10.4" Adive  8м8/1.208 3229 WERNEMMMNNN LAT w/PG bue and 256КВ CORE 
Ор INH Pentium -for bang perfomance Pentium 90 104" Aaive (IGA) 6/600N8 3099 — —  — ' ass * Long-lasting Lithium fon 
| ч zh Res. SVGA displays. ХВО res on notebouk Pentium 90 10.4” Adive (SVGA) 8M8/1.208 4279 1s a buitery technology — 
NOTIS Pentium 120 11.8" Acive (SVGA) 8/800MB 4469 ESE Call for Details! | 


На Aspaker Fein 120 11.8" Ave ТҮШҮ 


и Buidit-in infrared [pr nn hassle printer connaclions Additional models available. Call for details. Ascentia 950N 


AST, AST logo are trademarks of AST 
Research, Inc. All rights reserved. 


Е: TEXAS Extensa 560CD/ 
| INSTRUMENTS  »60CDT 


ШИ 75MHz Pentium w/PC] bus & 256KB cache 
TravelMate B. Built-in X CD-ROM drive | J 
ЕП 104" Dual Scan 8 Tum $3199 E "NIE - 


5100 / 5200 WE Built-in 16-bit sound, microphone & speaker * 
кк 


B Integrated to inte ^ 
“ЖҮЛ рот, Pum7S 10AAcive  8M/1268 3879 ЖЛ ЕЕ 


Processor Screen ВАМ/НО Price 


Pentium 90 10.4“ Adive 8MB/1.2G8 $3699 fae | I 
Pentium 120 10.4° Active 8MB/I268 5099 BI Built-in infrared for wireless communications 


Extensa 560 Product differs slightly from photo © 
HP LaserJet Printers Home Office Products 


ү 7 HEWLETT ® HP LaserJet 5P printer (18M, 6ppm, 600dpi) HP Offtelet 028%04........................ $599.99 
| D | | ——-— ——— 9879.99 HP OfficeJet LX (2891A ....................... 689.99 
| PACKARD . HP set printer, py, у HPFAX-700 530A... eee 509.99 


RP laiii Printers 
HP DeskJet 340 printer (portable) C20554. ....... $289.99 


| НР DeskJet 340 — ча HP Deck Jat 600 printer (2184 ee 289.99 | 


| p" Р MP Desklet HOOK printer (45478 ................ 299.00 (RS 
x 289. og | v ۹ HP DeskJet ПС ПЫ СЕА. ............ 389.99 ~ 
— 4 : к=. HP Оезкјеї obs printer (4544, .............. 399.00* 5. | emm 
um AP Detklal B53C printer (4551А................ 4900  * 
= == HP Desklet 1800€ printer (35404 .............. 1349.99 BYTE 3/96 


More Brand Names, peripherals and ame International 508-624; 6400 | 
|. availoble. If you don’t see it, CALLE Pee pram ow merr 800-298-4727 | 


Circle 150-on Inquiry Card. 
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' idway Road * Dallas, Texas 75244 2650 S.P.I.D. * Corpus Christi, TX 78415 
11342 1H-35 North • San Antonio, TX 78233 10731 Gulfdale • San Antonio, TX 78216 10705 Metric Blvd. * Austin, Texas 78758 15207 M н 
(210) 637-3200 • FAX: (210) 637-3264 (210) 828-0503 * FAX: (210) 340-2409 (512) 832-9131 * FAX: (512) 835-1328 (214) 386-8882 * FAX: (214) 386-9182 (512) 814-8882 « FAX: 612) aon 
8am-6:30pm M-F, 9-5pm Sat enit M- F, pex Sat CST 8am-6pm M-F, ZW Sat CST | | к. “7pm M-F, 9-5pm Sal Sat CST ^ 8am- 6pm M-F, 8-5рт Sa 
1-5pm Sunday CST "Ои U " 9 TAA. Р. IJ Бб 7-3264 J е ү [ OL rs Ü al m "0: 30 LH m Vint 5DIT |] Sa LÀ | "9I TI < |i 10; dV vo 
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NITC 16-PORT HUB (10BaseT} 
в CORPOR ^nPNPI ji a 

oUF sh ет E? 


High performance & aF Ы ыд Offers IEEE802.3 dies d BNC and 
jumperless design for | 1 * Reliable MC. | Features software ИМ AUI ports are active for simultaneous _ 
easy installation in * Compact TTE | selectable 1/0, ъй, ? connection, LEDs for port connection, link 
varying Bus systems. Offers 1 Link Status 4'1 ‘Cost-effective! interrupt & PROM — (оньс Status, activity and collisions. Features 
Programmable diagnostic LED, IEEE802.3 Offers Sixteen 10BaseT ports with address (Jumperi ess). = auto polarity detection and connection on TP 
compliance, drivers for NOVELL NetWare ODI, ВЈ45 connectors, Опе BNC and One МЕ2ОООЛЕЕЕ 802.3 Ap with LED ports, Wall Mountable, Rugged Case and | 
LANtastic, NDIS, IBM LAN Server, Banyan AUI port for cascading hubs or indicators for activity & link detection. Auto partitioning disable/reconnect. UL/ 
Vines &PCNFS. connection to existing backbone, has Supports NOVELL, Microsoft and SCO CSA/FCC certified. Limitations: UTP 
BEN120 BOCALANcard Combo (16-bit) 21 LED indicators for confirming UNIX. Compatible with all Bus systems, —— (100meters/24AWG), BNC (185m/ 
RJ45 & BNC D/U status and operations. ІЕЕЕ802.3 10Mbps transfer & is FCC certified. RG58AU). 
BEN110 BOCALANcard TP (16-bit) à compliant. 300-017-01 mM Adapter mer, 400-006-01 16- Port 10BaseT Hub 
RJ45 Only O^  BEN220 BOCAHUB-16 PLUS (8/1661 DIT 
ВЕМ1Р1 BOCALANcard PCI (64-bit) " 10Base-T Concentrator $264 40002301 PCI10 BaseT/2 Card АЛАБЫН эшен 
RJ45 & BNC J — BEN210 BOCAHUB-8 (Eight Port) 
10Base-T Concentrator | 
EMORY MODULE STP | CATEGORY 5 
72 Pin msg. ir í 
ы cii u ME | (UTP) Unshielded Twisted Pair 1-99' 100-999 1000 E 
ТМЕОВБЕ-А BRAS TUUS 7 ||VDC5-4 Level 5, 4 Pair, Unshielded CL-2 PVC $0.16 $0.11 $90 


4MEGPS2-70 1x 36 Single, 70NS | Level 5, 4 Pair, Plenum 0.50 0.42 330 

4MEGPS2-60 1x36, Single, 60NS "VAR; bii da 

8MEGPS2-60 2x36, Double, 60NS Lew | CATEGORY 5 (100Mbps Standards) Wall Plates for inserts l=lvory  W-White 
| IMEGX-70A — 30-Pin, 1 Mb x 9, 70NS OMNE BE Colored Cable ONLY (No BA ae ii Description 
| j OMEN  'Simplyfillin. wlth one of following cable colors desired: KWP-1 1Роп 
Neuss ME A cds ds ташаа ЕТ 73 (Green) 71 (Black KWP-2 2 Por 
ion Kit 74 (Red) 72 (Blue) 75 (Yellow) KWP-3 ЗРоп 

3 Altex No. Length 1 KWP-4 — 4 Port 

Featuring CD. ROM Drive and 16- bit Sound Card with Software. Provides the 7-66 3 3f i ' | KWP-6 — 6Por 
power for todays newest, most dynamic applications and games like AirCombat, | 73.66 -7 7ft 


Ultima VII Black Gate, Seven Cities of Gold, WingCommander, Groliers Award 7366 -15 15ft Ў : | Available Gore o, cry лус Dei Yellow 
Winning Encyclopedia and Ultima UnderWorld. 766-25 25 ft Orange & Blue ре. 


73-66  -50 50# 1 ; KJ-3310WH — (White) $5.50 $5.00 


-Quad Speed CD-ROM Drive C R ти ATIVE CAT 5 Surface Mount Jacks | Other Type Inserts 
with IDE interface (8РВС) Each / + KP-IN Blank Ivory $0.30 $0.25 


REATIVE LABR, i | 
-600Kbps data transfer with 250ms access ن‎ dad вна c a из» M KPANW Bank Wle 00 028 
-Multisession/XA compatible $289 A" 


lvo 
-Stereo Recording & Playback, 20 Voice FM Synthesis STEREO- 19"Patch Panels With 110 Punch Down Blocks KP-BNCW ENG Feed Thru White 300 213 
-Stereo Line/CD Audio Interface CDV Part 4 Desc. 14 59 KP-ST — STInset - 6.50 5.91 
-MIDI interface connector, MPU-401 UART compatible PP824-5 8 Wire. 24 Port $99 $96 Wall PiateMounting Boxes 


MB-IV | 50 2.27 
РР848-5 8 Wire, 48 Port 199 194 MB-WH White p pt 


Protect your crucial network equipment from lightning, ground surge, faully wiring eh ine боп (UPS. S for PC Ш PSO N [ Û 
- reducing glitches, lockups & damage. | Provides power protection (UPS, Surge) for SS 


D10BT RJ45 FMP IPE ТЕ $24 Stations, File Servers, Multi-User to Mini Computer Systems. 
Pin 1-8, 20) 1 


VISA — MasterCard 


BlasterValue" Edil 


DTEL2 RJ11 Two Line 23 PCM-35 . 350VA, 10 min. Full Load Backup, 14165 
DB25 Serial RS232 ( 
DB9 Serial RS232 {Pin 1-9) 


n | | 399 
QataShield 23 | РОМ55 550VA, 15 min. Full Load Backup, Sb $149 


X = d aim Ds ч e OOF f - PTT. j TY 
“CCT n trails Ui 19 wO Iter 4 1 HOQQA 


H 
ACT 


0 4 м mag 
TE BC Internet 450 UPS System 
BC "Personal" & "PRO" Battery Back-Up Systems provide excellent basic power TRIPP LI All the features of the BC A س ا‎ 


protection, guards against blackouts/brownouts, surges or spikes thus saving data and system with built-in InterNet protection. 
hardware! Designed for Home or Small Office application. Features micro- processor controlled "Pulse Width RJ11 jacks provide superior surge, spike, 
Modulated Waveform" for increased backup time. $25K Ultimate and 2 Yr Mfg Warranty. EMI/RFI protection for yourintemet — 
BCPERS280  280VA/175W Personal UPS (2 Outlets) $104 | BCPERS500 500VA/350W Personal UPS (4 Outlets) 181 connection while reliable BC UPS protection 
BCPRO675 675VA/425W LAN UPS (4 Outlets) 231 | BCPROB850 — 850VA/570W LAN UPS (4 Outlets) 305 keeps your PC running. $25,000 Ultimate 
BCPRO1400  1400VA/990W LAN UPS (6 Outlets) 434 RU LT MAT E“ Lifetime Warranty on connected equipment; 
) : й: LIFETIME 2-year Mig ProductWarranty. ' 
OMNIPRO LINE INTERACTIVE UPS feature Pulse Width Modulated Output & Ultimate || БАБИ ЈА РА E | Q150 
Line ett игы rain эм» pe BCINT450 450VA, 2 Outlets plo 
Life Insurance. DBS LAN Рой. — emas-15R DB9LAN Backup Time Tinos d newsipiatciion Dict fan TRIP L/TE 
Parti Output (Volts/Watts) Outlets Port (На Load) Each — M mme у a T — кыы. py " qmm vu + ч ҚРР" 
Ц urga Ale 8 
شا واا‎ "- y IBG ISOBAR, 6 Outlet, 6'cord, 3 Filter Banks TERM-6FM Г Out Fax/Modem 
IBGULTRA _ ISOBAR 6 Outlet, 3 Filler Banks Line Conditioners/Stabliizers 
OMNIPRO675 675/425 Yes 17 IBBULTRA ІЅОВАА 8 Outlet, 4 Filter Banks LC-1800 1800W, 4 Outlet Conditioner 
OMNIPROBSO 850/570 Yes 21 ISOTELULT6  Modem/Fex, 6 Outlet,3 Filler Banks ..............- LC-2400 2400W, 6 Outlet, 110V Conditioner ......,... 
OMNIPRO1050 1050/705 Yes 23 ISOTELULT8 — Modem/Fax, 8 Outlet, 4 Filter Banks .... "m LS-600 600%, 2 Outlets Low Voltage Stabilizer ...... 
OMNIPRO1400 1400/940 Yes 24 SK6-6 Spike Block, 6 Outlet, 6' Cord LS-804 — 600W, 4 Outlets Low/High Voltage 


CORPORATE, INSTITUTIONAL & GOVERNMENT POs WELCOME. NET 30 TERMS AVAILABLE UPON APPROVAL 
| TERMS: For C.O.D. orders add $5 per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add $3 handling charge. Orders $99 or more no handling fee. All shipping is FOG San Antonio, Texas and will ba added to your invoice. Texas residents add 7-3/4% 
sales tax. All rerums require RMA# and must be returned in original condition. A 15% restocking fee will be assessed on product retumed in non-resaleable condition. No retums on memory, cut cable or custom cable assemblies Prices eubject to change without notice. We are not 
rasponsible for typographical errors. 


Circle 126 on Inquiry Card. 


THE RAID COMPANY 


The PCI Wide SCSI controllers from ICP have 
arrived! When using modern and fast hard 
disk drives you can now achieve data transfer 


ү i D> E 


Concerning: 


rates on the SCSI bus of up to 
20 MB/sec. The ICP PCI Wide 
SCSI controllers are available 


E with disk mirroring and disk 
duplexing capabilities. Or, you 
choose one of the other vari- 
ants to build a RAID 4/RAID 5 disk array with 
one, two, three, or five SCSI channels. Natu- 
rally, they are all downwards compatible. The 
cache RAM can be upgraded with up to 64 MB, 
optionally with ECC support (IBM ECC SIMM). 
It is possible to run 8 bit & 16 bit 
devices simultaneously because 


who want to connect Fast SCSI | (у af, 
disks, too. Consequently, there ## “le A 
are both a 50 pin and a 68 pin Дра 
connector for internal con- @ 
nections. Any more questions? E 


ICP will gladly answer them! fa & 


N 
bh к“ 5 996 
М д 3. \ 90? 
ILE Y NEC 
Intelligent Computer Peripherals ? Wow 
vortex Computersysteme GmbH • Falterstr. 51-53 
74223 Flein • Germany * Phone: +49-7131-5972-0 
Fax.: +49-7131-255063 * Mailbox: +49-7131-5972-15 
E-mail: sales@vortex.de « Compuserve: 100015,330 
C o m p e t e n c e i n C ей troe T TP е T s 


Circie 158 on Inquiry Card (RESELLERS: 159). 


UR FIRST SOURCE FOR 
J MEMORY UPGRADES! 


Since 1990 First Source International has sold over 1 million memory 
PERSONAL COMPUTER MEMORY 


products! 


T GATEWAY 2000 IBM, continued IBM , continued o 
WEP Brovo LC, MS [ch S е € P575, P5.90/90XI, P5-100XL, P5.120, P5-133/133Xt Eduquest 30 , 40 ond 50 models = P5/2 35SX; LS, 405Х, PS/Valuepoin! d v 100% GUARANTEED 
ама 500987002...5144 @MB — 500987003 ....5269 ANB Ma. esses 5144 8MB fû... $? ANB  60G0896.....5174 TOMB 60GQ89B...... 8мв 6450129 .... e 
16MB 500987004..$559 32М8 500987005 $1,089 16MB m/o. $559. IIMB n/a. $1,089 Ern B me editus PS/2 90 XP, 95 XP, P75 [pain] 56, анай - Y LIFETIME WARRANTY 
Эго СОЧ и >  " —. —— ^ XX— "y ^" do didi 2NÈ 6450902... 
us sOlas pue wr S0154001 sso HEWLETT-PACKARD pasa ee Ыл, 99175 S4 "uM Va B EASY TO INSTALL 
кер ia 019807. 019 фа SN a AE ua Duk... dris Т "a олш бв ыа моа eg 
ma абтар (A 39) | 3| E VENTA unG AN лш ОЧРА ۴5/1 М, | x43, 44, ; BN | т ни 
BMB  500987.003...5249 16MB 501340002. 5599 Ма а/о... $559 32MB п/о ........... $08 ы ет PS/2 80111; 311; 121; 321; 081; 16! "i Y FREE T 
32M8 500987005.$1,089 64MB 501569001 ..$2,359 IBM AMB  96:9290......5177. 14MB 96:9291......$599 B le SUPPORT 
| PS/1 Consular, Essen, Expert moduh / Y; 
COMPAQ Gp FC 700 Serios (ol models) & Voluapoint Performance Seres 4M "op -—— $199 
16M sol iE ea $599 br PS/2 о 
{рї Presaria 720, 724, 744, 774, 920, 924, 860, 992, 982,972, (01 models} PS/2 25/286, 30/286 pcc - models - МЕС continued 
978, 954, 526, 524, 528, 520, 510 AMB nasse $144 BMB Pannon әмр 3025300... pe a к Le. hic: mr кн ا‎ 
AMB 147522001. .$144 8MB 147523001 .$209 16MB Ro... 32М8 л/с... $3,089 96/2 398%; 5, 40SX, 502, SSSX L5, 655%, LS, 70, XStation n rs lawn” - óo& Am 
16MB 147524001 .$559 32MB 147525001 $1,089 € FC 300 Series [ol model} Apfva [ol model 28 5450804... LAMB w : D NCC ES Mense ios 
Un Prexorio 650, 660, 663, 433, 425, 866, 850, 833, 906 AMB n/a €—— n $144 8Mb fo... A289 P5/2 70421; Ad); 821; tl, PS/Vclutpolnt Сох models 410M w/AMB За O11 (ле ОН [кнын , 
28 DIDA О. ы»: $171 
4M8  141884001..$161 ВМВ  141685001...5307 16М8 к/а... $559 IIMB п/о... $1089 клр Essential, Expert model 
16MB 140320001. $599 3248 l0! 351.089 Аре 300, 500 and 700 series RS MD ee MICRON PACKARD BELL 
LR Plc ITER M] ANB 2... 9144 TOMB a/3.. 5559 PS/2 3555; LS, 405K, 555; L5, 655,15, XStation, - * o 486 and Pentium: ün m | m "ү ен 8 model). 8 асе Seve үй АШ 
AMB 172712:001.,..5144 8M | Eo Eduquest 54 PS Co тоа AMB лмо ВД once Series 
LMS 172714001..5559 32MB 172715001 $1,089 — — 4M Ls ene ERE T 2472933 or 87/0077 $179 LOMB no... SS! NB мо.........81089 AMB м/о, .... „5144 BMB ono... $269 
TP Picneo Enhanced [oll models), 464, 433, 450, CDS, 4255, 4335 ло: еей NEC 16MB n/a... s $559 32MB а/о... $1,089 
4MB 141864001.............................. 
SMB 11688001... оной Expr fl model „нар | ZENITH 
16MB 149320001... Loe AMB 0410300015161 8MB OF41030002.$307 Z400. Son SEh, SEn, Sh, Sn, DEh, Dh ond Xen 
DeikPro 590MX, 475MX, 575, 590, 5100 - - 2:300/400 Series, 2420/55, 2425/57, 2433/0X; 5X 
a 444 172712001 . $18 172711001 ....$299 16ME OP41030002.$813 328 OP41030002.$1,199 ‘i MEI T 
14MB a = ні дөй ‘$1 089 PowerMate Value Series [all models} & Ready Series (efl models] 16MB MESO lla ыыы а айымын 1599 
DestPro XL tell modd! in 3 0 - PIN 72- PI М AMB  OR41014003.$144 BMS  OP41014004.$269 zenion pe a 
We c 16MB OP410140054559 32M8 Оғалолаооь 5100 moh мє m 
4MB  148187001..$161 AME — 148188001 ....$939 4 —— 
тема 148189001 $49 32MB 148190001 12и 11 Ж 3-70п5 , 512 x 36- i£ €— терини LAG. 909 
Lui т ; 
D E L L (3xhp/1MB) [TITIIJ 31 (2MB) СТЕПТЕГИ ү 433 й à " т" AMB AME0070....... $179 8M8 AMEOO?3...,,...$354 
: ДМВ Maanen 9144 TOMB n/a... Zenith 2-386/20; 25; 33, 33€ 
P y д $144 BMB п/о... ss $209 1 x 9-70ns $ 1х 36-70п; i Сорви КЕНИН à E —g 
a Y cun or ЗР 32MB п/о... ......1,089 (1MB) sassasatanasol) 32 (4МВ).........., 1 10 ое Ора104206...5613 m PAR S 7 iia $179 
imension +, + 
WE FO) то. $189 S коо. [4 X 3-70ns 2 x 36- -70ns ANE LS LE م‎ с $89 
16MB (EDO) м/о ..3799 32MB {EDO] о $1,299 (3-chip/4MB)... $114 (8MB) ы 209 Includes ma Bus as i ы he 
AEP Dimension XPS [ol models) Installation „н enemies rien va 
P» o— бно 18 EDOL Ve 007 4 х 9-70ns 4 x 36- “70n; Instructi 2MB Bod ме se — XM 
BEER | TERES: НИ T 
14M8 п/о... .5559 16M8 (EDO) п/о ....... $499 мв)... 22 (16МВ)......... 429 Un Panis e. 4MB Board MBs traten $278 S -— 
32M8 w/ „91,089 3248 [EDO] n/o.....$1,299 Ромео SX/20 
а 2M8 CPU Upgrade О®4104101.......................... йор eee шона 
LASER PRINTER 2MB Boord OP4108102«8103 .................... 871 X Á E. 
БИЙ $6909. «< 
MEMORY w 


| odule TOSHIBA 1900,4900 


ha Але" 


e Call for Apple notebook memory e "Seda IBM واا‎ allen E 
2MB n/a ПОТ Те Ww? ang LY — ,5159 A S Т $ $ 7 а ThinkPod Power 760 Mb Ч. 32MB — =, Call 
Epson Actioninser 1600 ia 800n, 81 „ЭМ. 110 БМВ. bit ThinkPod 380 ANB RES, $168 фу TravelMate 4000M, 4000€ ANB ..... $189 
АМБ MOn SII 15МВ мо... gao € ^к Кок, BION SEREY p BMB isses $319 TM... 5095 
HP Losedet 4 léMÀ...........——— $589 ripe оселі 350 p UM. фаба Темат 5000 ВМ... и 
1MB C2024A RM er ae Be ш 52445 $i 379 ИТТЕ 
Ascentío 900, 910N ав —BÀ „4; 
HP Laserjet SL "o 55е © ThinkPad 701 PCT TOS ei " B A 
IMB C39394,......975. 2MB — C3A7A....... 137 ИКЕ тө» Y ADD @ Teo 700 uuum 
AMB СЗТАВА.... 3225 ВМВ 1/0... 990. © рр = ce WAB rrr 030 T lon 
HP Laserjet, Bl, WP, ID e MORE MEMORY? Vemma $620 32M 41,896 
2MB | 33475B......... $95 4MB 334778... MES ге „жш үч н e ThinkPad 730 АМВ............ 189 —— T2100, T2110, T2130, T2150 D. „4172 
НР loserjet ii, HD сом PA a MÊ... IS! T2155, T2105 $335 
2MB 334448. .........595 AMB — 334458... 4169 Qi) Compoq fle 16MB... 5599 SSD io. ... $628 
HP losecjet Misi, 4, 4M, 4%, ASM, 1300, DeskJet 1200 у ThinkPod 755 4b T 1 A170 0999 
IMB C2063A.......... $48 2MB — C2064A.......... # 5 5 5 OMB Ы ии тиз س‎ ру — 11909. T4500, uen ais v „3178 
AMB C2065A.........$169 BMB C206A..........$399 Contra 410, 420, 430 Урі: EE 74700, 14800, T4850, T4900 — 8MB BIN, 4 
фу» HP Loserjet AP, AMP, Color (ома ~) Ma 0518 
2MB СЗІЗТА..........595 AMB  C3192A.........$470 AUS 32М8...............$1,2% 
HP Deskjet 500, 500С, 520, 520C, 550C, 560, 550С Сомо 4/25 ^ dy ThinkPod 700, 720 4M... „$170 400, T3600 
256K (alata $40 ed g BM A 5399 
iy HP Designjet P. SMP Mi А oo J--—" 
|. ама  C3132A....5170. BMB C3133A.....5329 Contra Aero Icroso ft A ua 751900 Ө 1010 тии 
p^ се ee ee 1038675 167 1 A Чи нты $5 | 
м 8875 ......516 мет 
(BAY/Lexmark Loser 4029 (all models , Gp Сопро ПЕ 5000 Windows 95 — d du و‎ 
2MB Dr Б, ^ 1183335........$157 саанын رن چس‎ i 
баж > $157 ا ر‎ ОЙ 45.2439 Windows 95's performance than any otber 
Oliloser 400 single component, {f you don't bate at leust N EC Z-Note Flax 
- "— — M. od s ies 
Oklntet 4008, 4100 324N 4 -325NC Манаа Sh V mduss Задна Magazine, April 1995 CME Sma SIBE 
WB 0... 7 M ere аат IR UN... se $519 @ 10е GT, MX MB Lee cA 
Okilater 830, 830 Plys, 840 єм 4/3, "a Ж сле с ЕР © © N q Versa V, M, P ИТ ae, ee 9189 @ ZStor ae ws 
2MB Mousse S124 AMB лб... $20 "wn T rm OTT OAOD З Ba  . 5238 Я Ё 
i ed ВМВ ren “$09 AA موا‎ „0 Б а == 
2MB KXPEMI..........$110 AMB КХРЕМ2..........$204 DIG ITA L 169)... $519 32М................ ив l CALL FOR ANY MEMORY П] 
кй р" м i D - Е a wd TEXAS | | 
mel "ТЕНИНЕ BR on 1% Action Nols $00c, 650 ANd... NT i ] 
mall: ie or T ———T “awe INSTRUMENTS | UPORADE NOT LISTED | 
QMB KXPAA! .......... $116 4MB wa. $18 (EB HiNote Uliro АМА. ..........................}179 a ....$619 aps Exlenia 450 AMB sess 9189 Е | 
Texos Instruments Microlover, XL OMB... 205349 Acton Note 700 т NEU $189 o Men зво р He Stock memory opgrates for thousands of computers 6 printers $ 
MB 25557390001... esee PAF 14M... 9419 16ME .... $419 16MB .. PAM o و وو‎ [i aum m am 


FOR MEMORY, ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


Our upgrade experte have detailed configuration information on thousands of computere and printere, from the 
oldest to the latest modele. We provide you with an “Easy Upgrade” by providing you with the following information: 


Memory Corporation 


Your System Memory Features 7 How Much Memory You Really Need в Memory Products Available for Your System 

d v^ The Most Cost Effective Upgrade Path for Your System в Your Systems Minimum and Maximum Memory Capabilities 
Upgrade to Firet Source International takes the confusion out of your memory purchase. inc ston 
Excellence! Take advantage of our service and the savings! TECHNOLOGY CORPORATION 


ini QYERORIVE. || 28.8Вр5 Р 
4 А E | 
| With intel OverDrive™ processore, || af ie Fy 
P you dain або! to орда AF | i | 4 ) 
ТҮ n Wing Wil Th an ee | 
nb 1 in I E g 
' Aun Faster} | de | 
15 1 
[E -. 


— processors ore available in о ronge of price /per- 
pee Boost your sofwore s speed in any РС 
operating зумет Windows , MSDOS, О5/2 ond Unix | " 


Overdrive 4B6DX4/100- Д. 
Overdrive Репіџт- 53, 63MHz. .. 
Dverdrive Pentium-83, 83MHz 


Vash: 


LE da 


PROCESSORS 


| | ЈАСК 14.4 Ғох/Модет.................. $417 
XJACK 28.8 Fax/Modem ................ 


‘183 | 
‘183 | Combo 14.4 Fax/Modem + 10 a1 Eee... ‘31 7 | 
— | Combo 28.8 Fax/Modem . 1081 tenet 423 


pub t" 


CIR UE 
PRODUCTS 


keyboord with built-in wristrest. 


ha 95 ke 


° j- dm i-e GlidePoint trockpad gives you 


ogee INTEL „MEGAHERTZ |. тко [товка 


* High performance 90MHz 


* 11.3" color disploy 


easy, one-touch cursor conirol Pentium CPU * 1é-bit sound 
+ Connect олу IM PC compos patible * Quad speed CD-ROM drive © {ahim lon Botiery 
wilh AT, , and PS/2 connectors! lopiional on CS models] TOSHIBA 
4 T410CS- Pentium/90, 
GlidePoint Portable................ BB | | омро | ' 
1 i "o 11.3*DS, BIOMB ........'3,390 
| GlidePoint Desktop oc conn ED TA10CDT- Pentium/90, 8MB', 
| GlidePoint Wave Keyboard _ .... '98 | 11.3" Active, 810M8, CD-ROM .......°4, 552 


FIRST SOURCE OFFERS OVER 36,000 NAME BRAND 
HARDWARE & SOFTWARE PRODUCTS AT DISCOUNT PRICES! 


NETWORKING NOTEBOOKS 


aL LU iz 


ROBC 


Ea ча Upgrades. $184 = E y 4 ы EES Sara .$49/$59 
INGSTOI Sporter 14.4 data/fox Inl/Exd ................... $93/$110 
lightning 486 upgrades 386DX ю о 486... $179 Sportster VI 14.4, vmoil In/Ext .............$112/$131 
Turbo Chip 100Mhz upgrades any 486 system... $179 Sportster 28.8 !лї/Ёх!................................ $185/$204 
p RI N T E RS 5 Sportster \ 20.8 Ш/Ёх!............................ $204/$223 
ZYXEL (ISDN Fax/Modem) 
CANON CO 1 OR BUBBLEJET Elite 2864 28.8 axi, v.34 upg ta isda aneb¥aneviencestdié $427 
C70 Md $350 BIC2I0.. $266 Elite 2804/1 isdn 128kbps 2-wire leased led ......$541 
0610. „35302 BANOO .......4355 Ве 2804 AL PERIPHERALS Wo... 
OKIDATA PR L PERIPHE 
OKIKT 2010 ............. $366 Сі500е......... 5399 PCHMHC/MT 14.4 In/Exi ... -.$75/$91 
Сї1д\де..................... 4488  OlflOe, $755  PMQ88HC/MT 28.8 im/Ex.... „9169/6189 
[o rro агай $1,098 ZOOM 
IA A EMI дааа 6 600986 
10-1070 Plus $405 191170... $68) 28,8 M/E isse 6144/5189 
ЦОХИО)... $438 Stylus 1000 inkjet ..$473 
Stylus color W inkjet, ..$413 cor Pro inkjet ..$727 
el و‎ анаша ТАРЕ BACKUP 
АЛО а. $134 der" e $182 фу Colorado T1000 800mb Int/Ext. .............. $180/3210 
лото law өзөн $304 16500 t Io" gg Conner TopeSice 800mb Н/Е... $155/$249 
AS INSTRUMENTS = ` Connar TapStor 3200mb 1л\/Ед.................... $273/Col 
TEXAS INSTRUMENTS i BOOmb Int/Ex. ..............5146/$146 
Медди win gon, 600dpi PoP Win95. $422 gy чын or SE à m es 
HEWLETT-PACKARD iiw Microsolulions Bock Роек 800тЬ ta Int. ...............$159 
? Deskjet 340........5296. беја 600 ........ $294 95 
Deskjet 660 3388 Derk jet 850e ......... $534 3M Travan Tape Cartridge 800mb/3200mb 531/435 
p Laserjet SLFS $504  losarjet SP............. 4874 
* laserjet 5МР . $1,024 
m 
CD-ROM Kt ODAK | Е 
сс Comero w/se .. — 
GoldStor 4X, et, EIDE 3129 Сати 999 
TEAC 4X, їч. EIDE KB. ....... 23211 @ 0 ра Јева! a w/m.. as 
| Kit E. „$258 - wit: 
ee E Rt wn ы 
Toshiba 6X, SCSI tnt, Е... $344/5412 WW Sconmaker E3 fitbd 8004р! 24bit сї SCS! w/tw........$977 


А AE 


ERIC 


^ 


Bock UPS Pro 280, Wn 95. 
Bock UPS Pro 420, Win 95... 
Back UPS Pro 650, Win 95 .. 


Е 


ажал нулла LA Add saan, 
ЕТЕТ 


Eu BACKUP/U PS 


Sconmoker ПНА bd 1200dpi 24ba«lr SCSI w/sw ....$565 
Sconmoker ЇЇ В 6001р! 68.7 bck SCSI w/rw .....$2,023 
Сай ae ot on al transparency adapters 


* rr 
f INCORP. 


it Se re Өч 48 pnt pat w/se... $189 


....5265/1447 


ERSION 
$154 i P 
5238 кена reader 400dpi parallel port ..................... $169 
4 Pagecfice 300dpi 256-grey SCSI Il w/pogemg:....$323 


VisxrT430 PC ibd 600dpi 16.8m«clr SCSI w/sw ..$410 


Multiple packs available 


Etherlink fll ЕМЕТ ISA-16 10тЫ rj45 aui tp........ 
Etherlink Itb ЕМЕТ ISA-16 1Ombs rj45 bnc oui combo $123 
Etherlink Ill ЕМЕТ PCI YOmbs {4$ novi tpo.......... $124 
Efhedink 18 ЕМЕТ РС) 10mbx rj45 bac ovi combo...$ 166 
Etherlink lil ENET PCMCIA 10mhs 45 6h cobla... 


T, ITEL 


Etherexpress Pro/10 16bit 1087, thin fosh upgd.......$103 
Etherexpress Pro/ 10 165i 1007, thin thick Rash upgd..$117 9 
Etherexpress Pro/ 10 PCI ЕМЕТ 32bit р oaly.......... $141 «9 
Etherexpress Pro/ 10 PCI ЕМЕТ 32bit combo .. 

Etherexpress Pro 10/100 PCI ЕМЕТ 32Ь4 10b . 


Bhennpresi botas... 
SNC 


Etherez ЕМЕТ 16bit 10t plug & ploy ISA adapter ..$92 
Etherez ЕМЕТ tóbit 1Obi, thin PaP ISA adir combo. $104 


Etharpower ENET PCI 10Ы single pack ................. $135 
Efherpower ЕМЕТ PCI 10bi/10b2 combo single.....$147 


HARD DRIVES 


$220 
1.6GB EDE ............ $305 
EAGATE 
350M8 FASTATA .....$218 
GB 5С$®................. $208 
426GB SCS.........$1,094 
CONNER 
B5OMB EIOE........... $223 
1.06GB SCSI... ......$327 
WESTERN DIGITA 
850MB EIDE ........$211 
1.2858 EIDE . ........$296 
850MB EJDE.......... $206 
1.2GB EIDE... ......$263 
FUJITSU 
1 086% EIDE.. .....$237 
r uc . Ыы [ө] k 
АОВ... $324 
1.26Bhd... $446 


TOSHIBA 

T2130CS, 4860%4/75, BMB, 10.4" DS, 520MB............. 

TSTOCT, Pensum/90, AMBT, 9.5" Acne, 72098 

Tecra 700CS, Pentium/120, МВ", 11.3° 05, 1.2668 ....$4,552 

кю Pert 120, Теме, ا‎ .. $5,810 

TEXAS INSTRUMEN 

Extensa 450, 486DX4/75, 4MB, 10." DS, 2408 TN $1,661 

Extensa 4507, 4850X4/75, AMB, 9.5" Actis, LONS .......$2,052 
iy Exterso 550, Pentium/75, ВМВ, 10.4* D$, 524NB............ $2443 
Extensa 550CD, Pentium/75, BMB, 10.4" DS, 524M8, .....$2,931 


. $1,936 
4104 


ПГТ 


$158 


. $16& , Evansa SSOCDT, Pantum/75, BB, 10.4" Асте, 524MB, $3,518 
‚5219 9 TMS000, Peréun/75, BMB, 10.5" DS, SOOMB............$2,594 
sss СОЙ GF 1М5ООО, Pentivm/75, BMB, 10.4" Actve, 77)8.........5306 
BD 145100, Pentium /90, BMB, 10.4" Active, 1.2GB............53,689 
105200, Рањи 120, EM, 10.4 A, 1:268... 15,049 

NEC 
Verso 20000, 286014/75, AMB, 10.4" DS, 350M8.. ... $1,767 
Мело 2000C, 486D4/75, AMS, 9.5” Active, 350MB.. $1,953 


Versa 2000C, 486D34/75, OMB, 9.5" Ackve, 350MB, ....52,232 
Verso 2000С, 486D34/75, OMB, 9.5" Active, 54048, .. $2,418 
Verso 40000, Penirum/75. ВМВ, 10.4" DS, S40MB..... $3,255 
Versa 40000, Pentum/75, BMB, 10.4" DS, $40NB ......... $3,576 


1GB EDE ............. $244 Verso 4000C, Pentium/7 5, BMB, 10.1" Acive, 540MB.. . $3720 
Verso 4050C, Pentium/90, ВМВ, 10. 1 Actve, BTOMB.......$4,427 
Versa 4050HC, Pantium/90, SMB, 10.4" Actwe, BOMB ....54,570 

1GB FASTATA.......$244 M 
2.1GB FASTATA....$425 amg ThinkPad 355С5, 4850X4/75, BMB, 10.4"05, 340M3 — $1,674 
ThinkPad 3A5CSO, 4850X4/75, BMB, 10.4*05, S40MB $2,325 
ThinkPad 701C5, 486D%4/75, BMB, 10 4° 05, 360MB... $2,510 
1.2GB EJDE .......... $283 Троі 701C, 4860X4/75, SMB, 10 4'Actiee, 360MB $3,047 
V.6GB ENDE .......... $336 үр 755CD, fenton/75, BMB, 10 4* Active, BONE. $4712 
ThinkPad 760C, Pentium/90, MB, 10.4" Active, 810MB . $4,984 
1.08GB EJDE ........ $248 ge ThinkPod 750C, Penium/ 120, BM, 12.1" Active, 720M8 $5,282 
1.668 EDE .......... $350 фу тышо 760CO, Penium/90, ВМВ, 12.1" Аске, 1.268 $7,072 
1.0868 £4DE.....$208 —  ,. OSON, Parum /75, BMB, 10 4* DS, 5008... 52,604 
P Ascentio 950N, Penirum/75, BMB, 10.4" Active, BOMB... $3,767 
№ Ascertia 950M, Pentium /90, BMB, 10.4" DS, 800М8......3,209 
IM Ascenho 950N, Penium/90, BMB, 10.4" Active, BOOMB — $4,140 


Ascenlia 950N, Pentium/ 120, BMB, 10.4" Ace, BOONE. $3,906 
Ascenfia 9SON, Pentium/ 120, BMB, 10.4* Active, 1.268 .34,279 


REMOVABLE 


Viiio-5ó PCLE2 color Rod 6008р! 24bit w/rw......$564 Ч FN. Ms BN cB NEM мр. 035 обе CO0... $79° 
АЙ Graphics Xpresuon Vrb/2mb ... E 0140/5187 №158 РСІЕ2 fitbd BOOdpi clr SCS! Hl w/ sw — 1658 5 T б R Л. © Е Солуег®Ыв Back Pack...,.$68 
АЙ Wirtubo 2mb - $270 ار پا ننم‎ le 12004 SCSlw/sw....$2,769 — SYQUEST Premier Notebook.......$78 Business Comuler.... .$123 
A Graphi Pro Tubo 27 / mb nn BY SG IEWLETT-PACKARD @ E2335 Drive ln EIDE/Ext. SCSI esos $198/1229 езбе leather Cose. $228. Encore Nylon Case... $98 
SR иЗ. - ра d Scanjet 3c Воће 60045! 2dbick w/ctr w/w... $934 gy ЕТ135 135m corrige... ..919 Encore Lacther Соза $168 Business Traveller... $198 
Diamond Stealth 64 34001... а... .. $493 PINNACLE MICRO Sherpo Roling Trove! Case m Á— sn 
Jaze Multmedia lokana MPEG. ....... Маг M ON Г T ORS RCD-10DQPCA 2x SCS! Ind... $1,219/51,407 379 эй pachasa oi мй compone (equity prend ai $98) 
Matrox MGA Milenium 3D 2mb/Amb .—.......5312/8452 RCD 74 blonk CD 74 single чай... $21 
Number 9 РХ Vison 330 Imb/2mb -........ 332/977 МЕС E — 
Number 9 9FX Mahon 531 Imb/Zmb . . .....$177/$220 е IOMEG/ 
Mubisync XV15 15° 28mm 1280x1024ni 60hz fiat ..$459 = ыз : 
aan нее. 771 2mb/4mb. ..........$291/$4А1 Meine N viz i7 28mm 1280x102dni 6Ohz Rol $761 Zip Drive 100mb Int/Ext/PoroBsl,........................ $19? CREATIVE LABS Plisg-N-Play 
Imagine 128 2mb/ дт... $484/$822 il е Joz Drive 168 SCSI \м/Ём.................. ..... 3488/56 i E B = 
= у ADI ST STE МАЭ > Soundbase CNN — E 
E-IDE & SCSI Мктокал AGP 15° 28mm 1280x1024ni Во MPR ..$363 ZP Samb 33 ge ped. — EO yo Sonde 32 IDE... E n 
"LJ. Mécroscon SEP 17° 28mm 1280x1024ni Во MPRI ..$633 joz nd e cm. MID Discovery CD16 4X ... 5312 
CONTROLLERS $808 Jaz 108 3.5 single pack .. Performance CD16 &X.... $386 


7 ә! 


IP Model 18, Co-Rasiden! IDE Accelerator 
BY Model 21, Combo IDE, Fly, Accelerator .. 
sr Model ze MultiPor IDE, w/(2] 16550 bor... 
ADAPTE 
Eh li! SCSI2 Ibi no Вор w/cobla w/sw lite ...$85 
AHA-1520a SCSI2 16bit noflop wo/coble dos......... 
AHA-1540cf SCSI2 16bit noflop wo/enble das .....$193 
AHA28420 kit FASTSCSI2 VIB 2Rop w/coble.......$241 
AHA 2940 FASTSCSI2 PCI no fip wo/cbl wo/sw...$217 


€ 


peus 17X 17° 28mm 10243768ni Rot MPRI .... 
IOKIA 


ko oo $49 OF cory 17" m - m 1024x768ni flat MPRII......$685 
589 NEWSOR 
$429 Viewsonic 1765 n 27mm 1280x1024ni floi......$729 


Viewsonic 17GA 17* 27mm 1024x768ni flat spk .$772 

Viewsonic 17PS 17° 25mm 1600x1280ni GOhz Ral. $902 
STAR 

Energy 15", .28mm, 1024x768ni, fot, MPRII........$338 

Energy 17", 28mm 1280x1024ni, fol, MPRII ....$672 

Mulhmedio 1527 15* 28mm 1280x1024ni foi MPRIL.. $409 


$69 


rm اد‎ 


PC CARDS (PCMCIA) | 


simt ME GA АНЕ 


{ал a meen PO $118 АСК 14.4 Fax/Modem/28.8 Fax/Modem . $117/$282 
14.4 Fax/Modam with FaxPort .. 1.9132 Ethernet XJACK 10BcseT/Cambo... e 
P EET re ern. 0M Md 4 Modem XACK 1OBoıeT........-. 3317 
سے وا سد‎ rene o 5103/8129 сб IPS Ethernet, 10Bae T/Combo....$138/$185 
170MB РС Card /260MB PC Card HDD....$360/$404 _ CreditCard Ethernet * 14.4 Modem, 10BaseT.... $352 
SRAM SMB - 2MB/FLASH 2.5MB ~ AONB ............Coll V CreditCard Ethernet » 28.8 Modem, lOBose T ..$450 


MAIL OR FAX ORDERS TO: 
(714) 448-7750 • FAX: (714) 448-7760 


АК 
WORLD} WDE $ 


DDR 


HOURS | © 
Monday - Friday * 7am - 5pm, PST 
Salurday, 9am - 3pm (orders only) 


55: 50 


В: hitp:// 
First саш international 
7 Journey * Aliso Viejo, California 92656 


irstsource.com 
www. lirstsource.cam 
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| 
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Call the Upgrade Experts 


ORDER NOW 


International Orders Call 714-448-7750 


1 
| 


4 j 


Federal Express 


Circle 133 on Inquiry Card (RESELLERS: 134). 


B DISCOUNT P 


PRICES 
Name brand products al discount prices. 
Always call FSI before you buy! 


Ш HUGE SELECTION 


More than 36,000 computer products 
from over 850 of the world's top hardware 
manufacturers and software publishers. 


B OVERNIGHT DELIVERY 
Fast and inexpensive delivery with 
Federal Express or UPS. 


Ш FREE SUPPORT 
Free technical support and customer 


service avoilable Monday through 
Friday from 7:00AM to 5:00PM PST. 


Ш SATI SFACTI ION 

we GU АВАМ ы (EED 
Take advantage of our money back 
guarantee if you're no! completely 


satisfied with your purchase. 


Р PLUS "e € 4 
No surcharge on credit cards 


Corporate PO's welcome 
Government & Educational pricing 


| T. I rE LI 4 
Үт XA TAS Y 


(DITIONS: (габи cord orders shipped only to 
vi vifi йд) cle Unopened products may be retuned 
within 15 doys of invoice dote for п full refund excluding shipping 
ond insuronce. АЙ other тебип must be in new, resolobla candi- 
tion, including afl oniginol packaging, wexronty cords, manuals ond 
accessories ond may be subject to о 20% restocking fee. FSI wil 
not accept tehars on: printers Й toner/ink cortridge hos been 
зней, opened software, or custom configured systems. А 
Return Merchandise Authorization (RMA) number is required for 
ofl returns, please conto’ our customer service department, 
Sorry, no refunds after 15 days, credit or exchange only. Freight 
ond insonne charges Ore nonefundoble. Memory products ore 
third porty, manufoctures’s numbers ore for your convenience. 
Due to LTC тїї; ploced on some толук. sess 

tjrs, memory pricing moy be higher hon FF 
cheers] Pure ond qeodobddy subject fo. E 
"em E ЧҮ! | ы 
peces at the те cel ore 
fmol FS) (иик! SB ҢДҮ 
ше рау tron 4 Ry gpg er 
ашу. [ИГШК ond 
тырк кусат»: zl 


а ЖИЛ 


You'll find it in the heartland of America. 


...in the hot and dusty cab of a giant combine, 
using a GPS and ee а p" 


When faced with selecting 
a PC for control or data 
processing systems, 
designers usually must 
choose between a desktop 
system, notebook or an 
expensive single board 
industrial computer. 


TH DATABRICK K from DATALUX 


DUGN, compact I ^ solution mer озин the modularity of a desktop 
"м апа the < 


т? Ж ف‎ fas 


Databrick Vertical Systems 

The new DATALUX Databrick 
Vertical System (DVS) combines 
the Databrick, LCD Monitor and the 
space-Saver Keyboard in a unique 
enclosure for Wall, Swing Arm, ог 
Pedestal Mounting. The all alu- 


Stand-Alone LCD Monitors 

DATALUX is in its 4th year of LCD monitor 
manufacture and is an industry leader. Its 
new LCD Monitors use brighter 10.4" 
diagonal Dual-Scan or TFT Color panel in a 
rugged, sealed, yet attractive housing with a 
selection of 8 wall or base mounting options. 


Keyboards 

The Space-Saver keyboard is the smallest full 
function 100 key keyboard available. With 
Standard left right spacing touch typing is easy 
yet the overall size is only 6" x 10.75", 

It is available in a flat, panel mount or desktop 
model. The Glidepaint® pointing device is avail- 


Resolution is 640 x 480. The monitors can able as an option. minum housing provides compact- 
be driven directly from a Databrick or — | ness and security, The monitor 
through an ISA bus controller. No extemal F AX B ACK screen tilts to accommodate the 


height of the user. A variety of 
options include bar code and mag 
stripe readers, speakers, or a small 
printer. The DVS measures 135" x 
138 x32. 


power is required. An integrated resistive 
Touch Screen is optional with input 
through one of the Com Ports. Monitors may 
be extended to 50° from the CPU. 


DATA SHEETS 


(540) 662-1675 


Circle 233 on Inquiry Card. 


You'll find it in demanding environments 


...Such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 


DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


> of a notebook. 


Databrick 
The Databrick is the heart of the DATALUX system. In performance and fea- 
tures it is more like a desktop unit, in size comparable a notebook 
(10.25" x 48" x 2"), yet more rugged and more 
easily mounted than either, 
Specifications: 
4860X2/66 or DX4/100 CPU 
2-64 Meg Standard SIMM ORAM 
Internal or Extemal FDD 
intemal HDD to 540 Meg 
SVGA CRT and LCD Video Ports w/1Meg u 
2 Serial, 1 Extended Parallel Port DVS shown here 


-= 


Options: 

2 slot PCMCIA аы 
10Bt Ethemet LAN 

Com Ports 3 & 4 Ё 

DC-DC Power converter w 


Datalux International, LTD 
Euro House Curtis Road, 


Datalux Corporation 
155 Aviation Drive 


Winchester, Virginia 22602 11 Old Water Yard 

Phone: (540) 662-1500 Dorking, Surrey 

Fax: (540) 662-1682 UNITED KINGDOM RH41E| 
Toll Free: 1-800-328-2589 Phone: 44+(1)306-876718 


(1-800-DATALUX) Fax: 44+(1)306-876742 


© Copyright 1995-1996 Mediaphonics SA. All rights reserved. Product and company names listed are trademarks or trade names of their respective owners. 


Just Plug & Phone! 


The true PC integration of all communication features 
Telephony + Sound /. Voice / Modem / Fax 


"mes. 


“к > -—— ap ro 


^ MARCH 14 - 20, 1996 


Chee 


Make your own product based on ready to use Galileo™ chipset 
by Analog Devices? and MediaPhonics? 
or have your own trade name finished board directly produced 


General specifications: 

ISA 16 bits Plug & Play PC96, powerful proprietary 
interface (COM port independent), totally evolutive 
(DSP based), auxiliary COM port emulation for full 
compatibility with any communication software. 
Win95 and DOS drivers. ТАРИМАРІ compliance. 
External I/O connections: 

Microphone input, line-in, CD-in, line-out, 
motherboard speaker in, speakers out, phone line, 
handset line. 

Integrated Telephony: 

Twin independent lines (handset/ocal fax and 
external phone line, powerful handset 
management, full duplex handset and/or 
speakerphone, spy mode, recording and replay 
phone conversation, PBX management directly 
from the PC (calls transfer and routing). Caller ID. 
Mixing telephone signal with other sources. 
Voice over data. Full duplex voice over network. 


SOLUTION PROVIDER 


ediaPhonics? 


by MediaPhonics? 


Audio & Sounds: 

16 bits Stereo / 48 Khz sound and OPL3 
synthesis, MPC Il & Microsoft Sound System 
compatible, Sound Blaster and Ad Lib games 
compatibility MPU 401 MIDI Interface (uart), 
IDE CD-ROM interface. 

Voice Mail System: 

Countless Voice servers and Answering 
machines, Fax on demand and remote querying 
/ DTMF keys. 

Fax / Modem 14400 / 28800: 

V34, V32bis, V32, V22bis, V22, V42, V42bis. 
Terminal emulation and transfer. 

V17, V29, V27ter, V21, V23. 

Std. COM port, Class 1 & 2 protocols. 
Software: 

All functions are fully integrated and managed 
by the powerful native software under 
Windows 95. 


ANALOG 
DEVICES 


Mediaphonics S.A. 
Ch. de Buchaux 34, CH-2022 Bevaix (NE) 
SWITZERLAND 
Tel: +41-38-462 035 Fax: +41-38-462 450 
CompuServe : 100063,2624 


Come and see us at : 
CeBIT'96, Hall 2, Booth n° 002 and, 
CTI’96, Booth n° 1473 


PTT approval in more than 15 worldwide 
countries in process. Competitive price policy. 
OEM and integrators welcome. 


Circle 160 on inquiry Card (RESELLERS: 161). 


Turtle Beach 
TBS-3001 


Internal quad-spe 
D changer 


З і Gi zæ 


600KB per second transfer rate Ф 200ms access time 

Ф Supports eingle and multi-session photo CDs 
Buffer size: 256KB 

> Complete front panel audio controls Includes all cablee 

and drivers € IDE interface (interface card sold eeparately) 


change time: less than 2.5 seconds € 


'WARE 1 ү ы L RKING à PF PRODUCTS Ed 1 | NETWORKING PR Ju UCTS " TAPE E&R REM MOV ABLE MEDIA Г RIV! ES | 
Arcada Backup for Windows 95......................... 58.17 | Xircom 
Caere OmniPage Pro V6.0 WIN Upg ................ 117.55 NOVEL | Bay Networks — ; 
Connectix HAM Doubler for WIN m 5 User CD 8583.35 | SynOptics System 800 10BT В.роп hub.......... 208.24 PE310BC pocket Ethemet coax ...................... 317.28 
ан ro din > 10 User S — 1 SynOptics Syatam 800M 10BT B-port hub .......539.70 PES10BT pocket Ethernet 1OBT ,......................277.81 
Corel Gallery 2 СО........................................... 83.10 ee ннен AR | SMC' PT318CTP pocket Token Ring III ................... „475,85 
Coral Print House V1.0 WINS СО.................. „18,08 "Netware V4.1 upgrade | MICROSOLUTIONS 
CorelDRAW V5.0 to V6.0 WIN95 upg CD ........235.82 5 User to 5 User СО.................................... 214.05 EtherEZ 10BT ........... í——— EE Backpack 3.5" 1.44MB floppy parallel............... 148.32 
CorelDRAW V6.0 WINDS СО............................ 429.98 | 10 User to 10 Usor OD ses — MER ENEZ Wim 94.47 Backpack 800TD 800MB Travan parallel ......... 157.28 
Claris ЕкеМакаг Pro V2.1 Deluxe WIN 117.03 | 10 User to 25 User СЁ..................................ё@ 1182.51 EEE DOITDO coca „ылан дайа» aaa 107.06 
Datastorm P Plus V2.01 DOS... 81.08 25 User to 25 User СО............................... «307.78 | EtherPower 10/100BT РО!.............................. 155.86 & 
&tastorm 'rocomm ив 2.0? ООз............... us Netware V3.12 EtherPower 10BT РС!....................................... 125.88 ah SyQuest 
Deirina WinFAX PRO \/4.0................................. 1738 | 5 USOT SB” esos erotnonanton л D 052.25 EtherPower coax РЇ)...» 149.97 
Овінпа WinFAX Pro V7.0 WINSS .. MET 0 URED T an 1487.85 | TigerHub TPG 6 port + Ай!............................... 184.24 EZ135 135MB intemal IDE interface ................ 194.42 
Deirina WinFAX PRO V7.0 WIN9S CD.. 11,58 а USOT Э Ваньо RR 2189.48 TIO erHub TP6B 6 port + ВМС............................ 179.87 E2135 135MB external SCSI interface ............ 228.890 
dran айе»: pis à TigerHub TP12 2p port AUI ........................... 344.90 Е2135 135MB cartridge ...................................... 21.49 
Lotus 1-2-3 V5.0 WIN .............................-...... 09.89 Microsoft BACKOFFICE 3608 Ethernet 8 port hub 1OBT.........................298.85 E2135 135M8 external parallel intarface.........239.83 
Lotus 1-2-3 V5.0 WIN upgrade... 93.62. | WINDOWS NT алии! Bae pan t port hub 10BT.................. 548.55 - = 
| 149b iR. Û = —_ MANOTO N, Û FOG ANUINCI COBX... eie oen mme 119.93 zi V) ЭЕМ CE: 
== — Mobile V2.2 \Ч\н......................4 26.18 | Windows NT Server, CD... 41618 | TokenCardEllle 16/4....................................221.27 DENIS 
otus Organizer V2.1 WIN.................................99. 16 Single client license ........................ NE LC 
Lotus Organizer V2.1 WIN vers Upg ................../ A9.81 20 client license pack.......... — 08@.40 А А L PS 
McAfee VirusScan V2.2 WIN.........................4 BS LSERVER MAS CONAD 
Mic Carb V3.0 WINGS ates SM: Sarvan OO nr. 811.30 Desktop Giidepoint —— O 
rocom Carbon Copy V3.0 WINSS................. 34.11 SQL Server upgrade, СЁ).......................›....- 437.78 TC6248 ARCNET coax 173.98 GildePoint Windows 95 keyboard .............« ^ 8.58 
Microhelp Uninstaller V3.0 WIN ......................... 31.10 Gingle client Kosnse , ..................——— enn 133.04 TC5055 Ethemet 8 port hub 10ВТ, onom porns 358.12 
Microsoft Access V2.0 WIN .............................. 231.50 20 client license =a ي‎ 2085.30 паара — EPSON 
Menem VONIN Ge S. 332.4 | cus server ЛО EMS MGMT SERVER m TERMINALS ActionScanning nj — д 479.64 
Microsoft Access V2.0 WIN upg ........ —€—— 113.02 SMS EE enar. 'oQo—À N Link МС5 апр ы. Ир — |] а Mi ШЫ ا‎ ML 727.70 
Microsoft Access WINGS ирп.............................. 93,14 Single ellant IIC8N88 ............................................ 48.76 Wyse 55 ambar/green/white .., eene o 8.97 CA HEWLETT 
Microsoft Encarta Encyclopedia 1998 WIN СО 4551 | GNA savar CD... SERVER m" von 60 amber/green'whita ..... 336.54 Ж PACKARD 
Microsoft Excel V5.0 WIN Pee WAN OD ананан ааа sn 52.84 yse 160 amber/greervwhlte .. 335.13 ScanJet 48 358.14 
UD Cee E р 1.3! Single client licanso .. 1 = IT — — | ӘСӘПЈӘЇ 43.......... TEES TP tooenenes we 
Microsoft Excel V5.0 WIN comp иро ...........112.83 | 20 client license pack... I MULTIMEDIA AND CD ШШ | елес... 197.02 
Microsoft MS-DOS V8.22 upg........ hien. 48.61 — 5ê MAIL SERVER P ч ScanJet 4C document feeder .......................... 477.53 
E pd mer CDs ти reative Labs 
Microsoft Office Pro V4.3 \МЛМ......................... 529.17 Mail Server upgrade, CO Discovery CD 4x PnP multimedia kit 
Microsoft Office Pro V4.3 WIN CD w/Bookshelf$29.82 5 client license pack....... m ЕЕ атр CD 4х kit Internal... 
ге за aster po —— 
em pis - = = va license... —_ 3Com Sound Blaster Value CD 4x kit... 
гово го Я, X a 7.562 3С509В Etherlink 111 соах 1 13 71 Sound Blaster 16 value edition (IDE). " 
Microsoft Office Pro w/Bkshelf WIN95 CD......528.88 | слав раном Iti arav ina 77777 “aa Sound Blaster 16 SCSI-2................... 7. 
3C509B Etherlink Ilt coax 10BT ....................... 105.23 S Bla ү? 
Microsoft Office Pro w/Bkshelf WINB5 upg CO a0000 3C509B Etherlink Ill 10BT Spk... onoo ARM | Rune AES Рё — MICROTEK - 
Microsoft Otice Std WINES ................2128 | 305098 Etherlink І! 108т + AU Ln 109.58 Gand FROME AE (IDE io =з MD ад 
984 | therlin 10BT + AUI Spk................ 448.41 — — — = Scanmaker со d — Ter.) 
Microsoft Office Std WINGS upg CD ... а 1.00 | 3C509B Etherlink ЇЇ! combo ............... 125.89 pm Scanmaker HHR союг.................................... 748.08 
Microsoft Office V4.2 WIN................ s A4107 | 3C5098 Etherlink ЇН combo 5pk..................- 519.87 ADS VGA to TV Elite external. 98.8: 
Microsoft Office V4.2 WIN license .................. 374.89 |  3C509B Etherlink Ill PCI 108T ...............—....— 128.10 Advent РР570 speakers 35W. 3 х VISIONEER 
Microsoft Office V4.2 WIN u se464 | 3С509В Etherlink ІН PCI combo ...............——- 169.10 us I hae cos 8.64 
M ^ P i А E IG TR еей | 3С595 Fast Etherlink PCI 10/100BT es 189.25 Altec Lansing A 5500 surround system «1 { PaparPort VX... 368.50 
crosott Plus! WINDS ..................................‚ 43.38 | 3С16170 Linkbuilder TP/12 роп... 319-4 Connectix QuickCam for Windows ....... Р ا‎ = 
Microsoft Plus! WINDS CD .............................45.96 | 3016670 Linkbullder FMSII 12 port............... 538.34 Diamond Multimedia Kit ULTRA 8X CD INITORS 
| ро AONI R 
Microsoft Project V4.0 МИМ... 408.73 Diamond Multimedia Kit 4400 4X СО int = —— —— 
гон Preci VANOS — name em j Jensen JPS35 speakers SW.................. Mag Innovision DX1595 PnP 15"..................... 319.94 
j ора ovessssorsserracesrencnsnee 131.04 Р Jensen JPS45 зле 10W. Mag Innovision МХР17Р................................... 863.61 
Microsoft Publisher CD Deluxe WINDS .............58.94 NodeRunner/SI 2000А........................................ 87.13 Microsolutions 4X CD parallel. 4.8 Mag Innovision OX1795 РАР 17*...................... 715.70 
Microsoft Publisher V2.0 WIN 18.73 NodeRunner/SI 20007 .............. 13.62 Microsolutions 4X CD parallel w/sound . .09 Mag Innovision МХ21Е ................................... 1689,47 
ЕРЕ ЕЕ. 2 NodeRunner Pro combo ....... 19.45 Minolta Snappy video still capture ......... 8.94 M CM 8 934.48 
Microsoft Win/Wrkaroups V3.11 151.18 agnavox CM2089 14" .28.............................. 34.4 
groups У/3.11...................... 481.7 T-Runner 8-роп il 10ВТ... 57.50 05. „Г Met NAMEN ‚88 Magnavox СМ2099 14" ,2 28 — ШИШИ 
Microsoft Win/Wrkgroups V3.11 add-on .............44,11 T-Runner II 16-port 1087... 287.79 NEC 6X1... - 43 Magnavox CM2015 15" 1024........................... 522.78 
Microsoft Win/Wrkgroups V3.11 resource kit.....28.45 LANG VIO a ...19.50 NEC 4Xc, 4X, 7 disc changer ....... Magnavox CM4015 15" 1280........................... 375.84 
Microsoft Windows 95 Re LANIastic V6.0 5 ивег...................................... 329.87 NEC 4x4, 4X, 4 disc changer Magnavox CM4018 17" .28................ — 669.25 
irte ermen TI LANtastic V6.0 Starter Kit, lacere 229.13 Ploneer DRM624X 4X, 6 disc changer .............428 00 opua c i a 0 
Microsoft Windows 95 ир ................................ Bii LANtastic V6.0 add-on kit, соах........................ 117.88 | Plextor GX Intemal................ rs 586.23 | МЕС ХУ17 17". к^ ی ی کے‎ | 
Microsoft Windows 95 ирд СО........................... 39.95 LANtastic V6.0 add-on kit, 10BT........ See ce 117.86 Sony PRD-150 portable PCMCIA Discman® ...349.32 NEC XE15 15". acm 
Microsoft Windows V3.11 sss 25.56 Also, NEW from Artisaft- LANtastiC for Sony 4X intemal w/IDE Interface ...................... 183.04 NEQ-XET TT aT 
nee = Windows* 95, call COW today for details Sony 4X internal w/SCSI-2 interface 9.2 NEU NEN QS Learn. escapa 
Microsoft Windows V3.11 license ..................... 151 Toshiba 37018 SCSI 6.7X intemal ................... 349.99 NEC XP17 17". 
Microsoft Word V6.0 WIN ........ — 381.33 A SP Turtle Beach Тгоре?.......................................... 193.67 NEC XP21 21" ......... 
Microsoft Ward V6.0 WIN 1 113.4 | тр 7.4 Бү f Turtle Beach TBS-3001 4X ир,» €—— 179.98 [| eae be lp шн ннн алала: 
A нан س‎ атвипд pn C$ ———— 
Microsoft Works V3.0 УЙЇМ................................. 48.18 | Intelligent AutoSwilch, 2 comp to 1 printer.........26.50 | TAPE & | REM! ЇЇ ABL! LE E ME RIVES | فسا‎ Ce UE ——— 
Norton Lambert Close-Up У8.0......................... 118.99 Intell yan AutoSwitch, 4 comp to 1 ш... ‚38.55 и | Sony 15SFil 15" PnP 
Novell PerfectOflice Std V3.0 WIN vers upg.....182.41 | SNAP starter kit-2 computers, 1 printer ........... 419.10 nt Sony 155Х 15" PnP.... 
Novell Quattro Pro V8.0 WIN upgrade 41.80 SNAP add-on transmitter ............................. 449.50 Sony 17SFit 17" PNP ...... 
Novell WordPerfect V6.1 WIN........... p ES! Jumbo 350 intemal ..... 419.63 Sony Multiscan 2081 Pn 
ovell WordPe 1W MESS | Jumbo 1400 intemal ...................... 220.16 Sony 20SE1 20°....... 
Novell WordPerfect V6.1 WIN comp upg. 114.86 ile erate ak seater ner nd [эз рот port w/tape 176.07 аме ie ee Ha 
Novell WordPerfect V6.1 WIN vers upg............. 89.4 en Ring Adapter {i 16/4 ISA... parallel port .......... 18.57 ewSonic : 
ProCD Select Phone 1996 тат - B er Ain — к T1000 Бо Travan wap. sn ییا‎ ii 
m 2 | oken Ring TTE ASAEFE- TUTTI 
imt gE veo WINISIWINS...... AD | ONE DEO CARE 
OIN ccm 35 я - ATI Graphics Xpression ISA 2МВ..................... 
Symantec Norton Anti Virus V3.0 DOS/WIN...... 51,38 | | intel : Tape'Stor BOOMS Travan paral "guage | АТ Graphics Xpression VLB 2MB 
Symantec Norton AntiVirus WIN9S....................: 12.87 Tape*Stor 850M Р о. ATI Graphics Xpression PC! 2МВ..................... 
EtherE PRO/100Mbps Р : ape'Stor 850MB |пїегпа!................................. 18.87 ATI Graphics Pro Turbo PCI 2MB 
Symantec Norton AntiVirus WIN95 upg............. 32.46 EtherExoress daar eek «etii, 1 al Tape'Stor 850MB parallel............. m 365.25 ATI Graphics Pro Turbo PCI 4MB..................../ 
Symantec Norton Utilitlea V8.0 DOS/WIN ........113.25 EtherExpress PRO/10 sq Sane Taps'Stor 3200MB Internal........................... 289.21 Diamond SpeedStar Pro ISA 1MB... 
Symantec Norton Utiles WINBS .......... 18:80 |  EtherExpress PRO/10 Fish 1087 5рК.............419,@8 а | Diamond cicer e Lor t = 
ER EF erExpress 10 Fis O args ҺИ | sos. E | O BEE АНЫЗ raa = 
Symantec Norton Utilities WINGS ирд..............58.55 EtherExpress PRO/10 Fish combo Spk 2 Hr | Zip drive 100MB parallel interface .............. 199.09 | Diamond Edge 2120XL, 1MB DRAM.............. 267.67 
Symantec pcAnywhere V2.0 МЛМ..................... 118.98 EtherExpress 16 10ВТ...................................... 103.04 Zip drive 100MB SCSI interface........................ 189.00 Diamond Edge 2200XL, 2MB DRAM................326.11 
Symantec pcAnywhere V5.0 DOS .................... 121.20 | Eier mae 16 TORT Boi iio 465.47 8 = ae. к. —— 19.95 Нала! E ра Jus VRAN inun А н 9, 22 
Symantec pcANYWHERE32 WIN9S/NT........... 139.65 arExpress 16 сотБо.................................... 122.33 о tape drive іміегпа!.......................... 99. d ҢӨ аа d 8.99 
p TokenExpress PRO ISA LAN adapter............. 249.84 Ditto Easy 800MB Travan tape drive external ..149.9 Matrox Millennium PC! 2MB WRAM.............. 318.59 
Symantec pcANYWHERE32 WIN95/NT upg.....53.33 | NetportExpress EL Ethernet ........ " 8.28 нын, 316.90 Ditto Easy 800MB Travan te drive internal ...149. = 5 Matrox Millennium PCI 4MB WRAM ................. 439.68 
ы ASD AQ No surcharge for =I em 
BUY WITH CONFIDE e - mE Sales РЕР 
à TRADED COMPANY жаш куз Outs Аа галите wd apo Tria Ta d CER Û OS MEE EON: 
TICKER BYMBOL CDWC ursa элини. For pow patacn vv ag cy your vata bang mium. Men анса Tech Support for Customers 
D & B rated 5A1 Cot ажене, dije uni opar deci состен ar ri ЛЫМ. AT لاا‎ 8:00-7:00 CST Mon-Fri. 
Duns 10-762-7052 change ™ - Ттайытщека of ай companias lated in this ad. Hol reupcnebie Ку met a 9:00-5:00 CST Sat. 
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410CDT 
Muitime e dia 
versat tility and 
Pentium? processor 
ower 
+ > 90MHz Intel Pentium® 
processor 
hard drive ¢ 
active matrix color display (410CDT) 


€ 8MB EDO RAM atd.. 40MB max € 772MB 
^ 11.3" dual scan color display (410CS) or 11.3" 
* Internal quad-speed 


CD-ROM. swaps with standard floppy drive (410CDT only) 
Ф Integrated audio: МАУ, MIDI and Sound Blaster" Pro 


compatible TTL 
[oo —À— PJ 


7 = 


н і ‚5 


CDW 61734 


COMPAQ " 
Prolinea 575e xi NEC . 


Entry-level quality BL a NEC Versa" 
and reliability ] a v/Soc 


¢ 75MHz Intel Pentium” processor rior 
€ 8MB RAM std., 136MB max. 


1 | S и ре 


' - жы perf or тг апсе, 
€ 630MB hard drive | m WA | Vei rsa” fi exi! bil lit y 
€ Internal expansion slots: one JH us = | and NEC value 
PCI/ISA; two ISA; one Compaq | Monitor sold separately C ' ш — ч ч 
option slot Ф Drive bays: two externally accessible; са rehan БЕД 
ane internal © PCIlocal bua video, IMB DRAM aia, ОЮ ® MEI Жыл 
2MB max. Ф PCI Enhanced IDE controller Ф Plug Pentium rM adis, HDD Ge rive 


and Play compliant € Included software: Pre-loaded Windows leone aim арса 


95 and mo ¢ Three-year limited warranty $ Е RVI C lE $ ҮО i} pun d M ee 


rvi С + 7 mr fà fà Р | P MES. н 
ON NLY!  — oIVIVD.UU сом oco: BETTER Ому! Ф p JE D | | 
The Intel Inside* Logo and Pentium* "a VEI eee 9 p s ww CDW 44301 
are Registered Trademarks of intel Corporation Hurry, supplies are limited! 


CDW^ CARRIES OVER 20, ‚000 PRODUCTS. " тен DON" T SEE ІТ, = L Ey 


ЖЕ Шы 


ae TOSHIBA "[* COMPUTERS | uu PRINTERS MODEMS & COMMUNICATIONS | 
Rez rpm TEXAS HAYES 
T2110CS DX4/75 330MB pas color ................ 1657,29 کے‎ | ACCURA 144 Internal WAX .............................. 85.87 
T2130CS DX4/75 500MB pas color................ 1948.95 ThinkPad portables . INSTRUMENTS ACCURA 144 external угЛ!ах............................... 08.81 
T2130CT DX4/75 500MB act color ................. 2412.84 701C DX2/50 360MB act color... ...1899.00 microLaser SOC... cscsensosccreesresearsesveee Rec. 865.10 ACCURA 288 V,34 internal w/fax . 2175.18 
12150605 DX4/75 500MB pas color CD .......2437.73 701CS DX4/75 540MB pas color 2198.00 | MicroLaser PowerPro/2......us esses 1419.87 ACCURA 288 V.34 external w/fax .................- 208.88 
T2150CDS DX4/75 500MB pas color Mb ыш 2431.73 701C DX4/75 360MB act color... 1999.00 microLa&er Pro/B.... as perenne rna Eo seqa 1148.48 OPTIMA 288 V.34 internal w/fax............... 365.14 
Portege 610CT 5/90 720MB act color... ... 3886.98 701C DX4/75 540MB act color... 3999.00 microLaser WIN/4 н ТЛ E А. 448. 84 OPTIMA 288 V.34 external ууЛах...................... 
410C5 5/80 SMB 772MB pas сог... 5377.52 755CE DX4/100 810MB act color. 5005.00 HARD DRIVE ПГ ГЕШ | OPTIMA 286 V.34 Business Modem ext wiax 447.24 
410CDT 5/90 ВМВ 772MB act сіг CD............. 4560.40 755CX ) 5/75 540MB act colo 3749.00 L LI DE ы | 
Tecra 700CS 5/120 8MB 1.2GB pas соіог......4538.74 758CX PS 540MB act Color ........ 4649.00 Maxtor re IN РЕРНАТА 
Tecra 700CT 5/120 16MB 1.2GB act сїг......... 5868.34 755CV 4/100 540MB act color... 4149.00 " Tides: X 
755CDV 4/100 B10MB act color Ср ~ 5699.00 B50MB Fast-ATA TIPPS "ТҮҮЛ LII 222.31 14. 4 Mini Tower w/lax... 
Advantage! portables 760C 5/90 ВМВ 720MB 10.4 actcolor........5349.00 | 1бОВРаз!АТА......................................... 310.01 V.34 28.8 intemal Wia n 16434 
Explorer 4/100 ВМВ 18 540MB ас! color ........ 2089.23 78 Co EL ed y Он... 1 MICROPOLIS V-34 28.8 Mini Tower Лахш. 184.87 
Ascentia portables 5/90 BMB 720MB 12.1 act color ............ 6049.00 4221 2GB SCSI-2 748.15 BOCA 
Ascentia 950N 5/75 500MB act color.............. 2559.48 dB seers, PAB TE 
Ascentia 950N 5/75 800МВ act color........... 2844.48 780C 5/120 МВ 720MB 12-4 act сојог.......658910 | 324343ОВ5С512...............................-1209585° | Online Express 14.4 intemal WOK ...............82.75 
Ascentia 950М 5/75 1.2GB act color.............. 3223.15 PC | сг. "— Online Express 14.4 somal ane ишы. 79.78 
Ascentia 950N 5/75 800MB act color............. 3548.03 300/700 Series desktops wrest | V.34 28.8 internal мәх... 162.33 
Ascentia 950N 5/75 1.2GB act color............... 3925.98 PC300 5/75 8MB, 540MB ............................... 1622.00 540MB EIDE ........... Кл АНЫ ЭНИ" 164.18 V.34 28.8 external w/fax .. n 208.00 
Advantage! و و‎ desktops PC300 5/90 16MB, В50МВ ............................. 2254.00 симв Fast-ATA о а нна Wii АЙ 304.75 OPTIMA 288 Business Modem.......................441.24 
Advantage! 614 5/100 850MB ВМВ CD.......... 1604.15 | 1ВМРСЗЗ305/758МВ.................................... 1408.00 
Advantage! 812 5/100 1.268 ВМВ CD............ 1805.81 PC350 5/75 16MB, 850MB ............................. 2139.00 4p MICROCOM - 
Advantage! 814 5/100 1.2GB 16MB CD .......... 2089.23 PC350 5/90 16MB, 850MB .. نس‎ 0 Seagate Deskporte Fast ES V.34 28.8 ........................1780.94 
Advantage! 816 5/100 1.668 16M8 CD ......... 2549.34 PC750 5/90 16MB, 540MB ............................. "2553.00 428MB Fast-ATA..164.60 1GB Fast-ATA2....255.98 DeskPorte 28.8Р \/.34.............................-......—› 229.85 
Advantage! 818 5/133 1.6GB 16MB CD .........2838.76 PC750 5/133 16MB, 16В................................ 3346.00 | TA IRE Н CSI-2 884 86 
ST Bravo Desktops 545MB Fast-ATA..176,36 1GB Faat SCS1-2 .394.89 MOTOROLA 
чек Чү Bel | КАЛД |... INSTRUMENTS WESTERN DIGITAL Liastyle 28.8 int. Wlax, Caller D... «487.20 
СТЫ 1942,01 a 68 je ext. wiax, Caller 198. j 
Bravo 5/120 1208 18MB WINS... 288418 | longs 450 DX475 3408 cual coor Moase | Caviar 38MB IDE... waza | мекен what Coler iD. iasi ROU A8648 | 
BINE RD MS I erue 2076.54 Extensa 550 5/75 524MB dual color... 2889.36 | Savar e EIDE л, 9.95 |  BlSURFR Pro ISDN terminal adapter .......... 549.84 
CDW also carries a complete line of Extensa 550CD 5/75 524MB dual сї GD........3885.30 | Govier 1GB ЕЕ... 
AST Bava him Taweng- Сай tay Tor Пай. Extensa 550СОТ 5/75 524MB act сіг CD.......3442,65 du AS EIBE" | PUREDATA 
COMPAQ Extensa S60CD 5/75 810MB dual сіг CD.......3238,78 i нги |  SatisFAXtion 400, intemal ........—. 268.64 
Extensa S60COT 5.75 1.2GB act сіг CD........5917.07 CONTROLLERS |  SatisFAXtlon 4000, ехїета!.............................224.8@ 
COMPAQ PORTABLES leere САДа Үз ч poor ا‎ ир Acculogic IE wii мие BIOS... кн p | ZOOM 
I scan..... T 17.00 act cir ..................2788.69 Acculogic SIDE-4« w/par, 2ser, дате... „36. 
=ч РЕН BMB OE act Zu ` 599. 00 ТМ5000 5/75 524MB dual color...................... 1659.66 | ачр SIDE-4VL EIDE, 16550 serial... gm $9.76 V.34 FaxModem їгїөта!................................... 142.09 
| ТМ5000 5/75 B10MB act соїог........................ 5385.75 Adaptec 1542CP SCSI Master Kit ....................289.73 V.34 FaxModem ехїата!..................................18Й,01 
Contura 4306 4/100 ВМВ 720MB dual scan. 2408.00 338 p 
5s; ТМ5100 5/0 1.2GB act color .....................3098.42 Adaptec AVA1505 SCSI-2 CD КЕ... 54.95 : 
Contura 430CX 4/100 BMB 720MB act color 2879.00 "MESS speed La p Él ——— € 
LTE Elite 4/75C 4/75 аМВ 340MB dual scan..2788.00 ТМ5200 5/120 1.2GB act союг....................... 4975.74 Adaptec 2842 VLB 5$С51-2................................ 249.83 BATTERY BACKUP AND UPS | 
LTE Elite 4/75C 4/75 8MB 510MB dua! scan... E 69.0 سم‎ Sirens Adaptec PCI Ultra Wide SCSI Kit ..................... 299.80 — 
COMPAQ DESKTOPS | PRINTERS | Promise 2300+ EIDE VLB .................... ee 58.87 AMERICAN POWER 
ProLinea Serles Desktops OKIDATA INTEL OVERDRIVES 3 — UES pe 2 پا‎ an Piy 144.42 
ProLinea 5758 5/75 8MB 630МВ..................... 1395.00 xm meom мы = se | Back UPS E = Plug i 138.6 
ProLinea 575e 5/75 BMB 1.06GB .................. 1587.00 184 Turbo............226.07 — ML590... „448.59 Intel Ove m DX2/50 .... —— —— co а-а 
ProLinea 51008 5/100 8MB 630MB ............1657.00 МІ.320.................519.20 МІ.591................ WM oo аә >- атас 1000 7 
ProLinea 51008 5/100 8МВ 1.06GB ............. 1818.00 LUE aaro 448.10 — Pacemark 3410 .1254.49 Fia tenu in 7 ae SmanUPS 1400. 
ProLinea 5120e 5/120 8MB 630MB ............... 1879.00 LOL e 22448  OLGO00e...............399.00 = Ove LI DET me E арналы Material. 
ProLinea 51206 5/120 8MB 1.06GB .............. 2038.00 МИЗӨБ.................. 999.19 OLBIOE............... 159.78 Inte ne юте, Н Upon Дини — сга 
ProLinea 575 5/75 8M8 630MB .....................1805.00 LUC —— 385.15 OL1200............ 1099.72 intel OverDrive Pentium BSMHZ ............. ВИЛ | PURINE gemma 
ProLinea 575 5/75 16MB 1.08GB ................... 2102.00 Ur o m 499.84 ОКІЈЕТ 2010....396.28 | y AEMORY UPGRADES | TRIPPLITE 
ProLinea 590 5/90 8MB 630MB ..................... 859. MEMORY UPGRADES | B0250. ia 
ProLinea 590 5/90 16MB 1.0868 ...............288] Canon Simple BC PERS 420 P ———— TAD, TA 
ProLinea 5100 5/100 ВМВ 630MB _................1888. BJ30 топо.......... 259.88 ВЈСБ10..............548.00 | атре BO PRO 560 аннан T T ET 
БРЕ ей S100 20100 ТЕМЕ ТОНЕ о-н ВЈС7О color......885.05 ВЈС4100.......... 379.00 Ve aiit = BC PERS 500... Uns TIME: eie 188.38 
РАА ТЕО 6/129 YORE. OE ii 2667.00 BJC210 ............288,00 Guia Proin Т Waraniyi -— БОРИО GTE ausser 216.346 
ProLinea Series Minl-Towers ompaq Prolinea 4МВ................................ CAL TRIPPLITE SMART UPS SERIES 
ProLinea 575 MT 5/75 МВ &30MB ............. 14900 | EPSON Er te Donen rn RR EE ul — 
Brose 5/28 MT SS TOME FORE icc LX300 ........ eee 165.82 ОРХ5000 Plus... 1588.95 HP LaserJet 4P 4MB = rE GALL! SMART 850 АМ... BBD. 14 - 
ProLinea 5100 MT 5/100 16MB 1.08ОВ ........2429.00 [0570+............... 248.88 —DFXBOOO.......... 2535.18 HP LaserJet 4P BMS еннен CALL! Isobar 4 OUTLET мыны crore nnnc 385.85 
ProLinea 5133 MT 16MB 1.08GB ........... 2958.00 FAB? Osses 289.18 — Stylus Color lls....244.85 | HP LaserJet 4 4MB......... o | Брет  — —————Á——— be 
l HP LaserJet 4 4MB................ eret CALL! |  Isobar 6 OUTLET... не 46.38 
Deskpro Series Desktops РЕТТЕ а 377.51 Stylus Color li .....389.00 HP LaserJet 4 BMB.................-- coercere CALL! 
Deskpro 575 5/75 8MB 630MB ...................... 1811.00 LQ1070« ............. 384.00 — Stylus Color Pro..589.00 IBM ThinkPad 755 8МВ....................................... САШ ^. . PCMCIA CARDS —__ | 
Deskpro 575 5/75 16MB 1.08GB ................... 2357.00 LQ870............. 444.14 — Stylus Pro XL.....1799.00 | ІВМ ThinkPad 755 16MB........ CALL! ес CMCIA 5 = 
Deskpro 590 5/90 8MB 630MB АЛЫНЫ 2 211 14.00 LO1 170... Е. ^ 889.85 ActionLaser 1100 383.62 NEC Versa 4 4MB ————————— MÀ 6 ALL! 3Com Etherfink lil PCMCIA PES eV 
Deskpro 590 5/90 16MB 1.08GB .................... 2611.00 LQ2550 ...............863.95 | МЕС Versa 8МВ............................................—...бАШ! 3Com Etherlink ШО сото е 211.07 
Deskpro 5100 5/100 ВМВ 630MB.................... 2419.00 LEXMARK LASER P PRINTERS МЕС Versa 16МВ............................................... CALL! Adaptec АРА1460 5С8!-2................................ 177 45 
Deskpro 5100 5/100 16MB 1.0868 ................ 2617.00 WinWriter 150c thermal юте. MEM Vu Toshiba 1900-4600 4MB.................... cerner CALL! Hayes EZJack 14.4 ах... 159.32 
Deskpro 5120 5/120 16MB 1.08GB ................2922.00 4039 10 Plus 10ppm... 9986 Toshiba 1900-4600 ВМВ.................................+. CALLI Hayes EZJack V.34 м/Лах................................. 919.45 
Deskpro 5133 5/133 16MB 1 .08GB — ззбе 3148. 00 Optra B Plus 16ррт ... — н а 123.21 Toshiba 1900-4600 16MB PésuasenruPenruservéteu s eaabyssansan CALL! IBM Token Ring 16/4 pein aii Pado, Siue. 342.831 
CDW also carries a red line of Compaq Deskpro Optra R Plus 16ppm, 2 paper ‘trays... NN TT, Toshiba T2100. T2150 4MB .............................. САШ! Linksys Ethernet combo...........-.-----ne 39.87 
mini-towars. Call today for details tra LX Plus 16ррт.....................................› 2201.56 Toshiba T2100, T2150 BMB ............................... CALL! Danses Wael (Adae, S LLL ae 
e i T2150 16MB Ш eg 144.32 
Optra LXi Plus 1 nnn 2888.64 Toshiba T2100, bd Megahertz X Jack Gold 14.4 dataltax — 131.55 
\ — TF — TT egahertz ах w/XJack ................... 2 
„2080000 Рапаѕопіс [Г MODEMS & COMMUNICATIONS ШУН ripe t aaa 
recor ied see ————— o 131.57 Sous Megahertz cell-ready 28.8/Enet w/XJack..........459.8 
9115/75 BMB, 1.268 CD WINDS .............. 1899.00 | (i Rohoties Motorola Lifestyle 28.8 data/fax .................— 219.15 
917 5/100 MB, 1.2GB CD WINSS .................1899.00 2130. PEUT mem 904.80 Motorola Marquis 28.8 data/fax & LAN ) 
931 5/100 16MB, 1.6GB CD WINS ............... 2499.00 "Sd ilb cds SPORTSTER MODEMS New Media Bus Toaster SCSI-2 host ........... "B4 
933 5/1 20 16MB, 1.6GB CD WINGS mE 2699.00 rx HEWLETT 14.4K internal wilax ТТЛ СЛ 84.81 New Media Wave Jammer sound card... —— 21 8.7 1 
940 5/1 33 16MB, 1.2 GB ср WIN95 encase 219 p, 00 D PACKARD 14.4K extemal witax чърөбөөтеаававэваваеввва@®ававвевававоаааа e 111 4 0 Simple Tech 14. AK modem + -— ca sec iln 97.19 
kJet 340 portable 295.74 28.8K V.34 internal w/fax ........... eese enne 179.88 Simple Tech SCSI adapter ... eee ERN 
NEC [1t иат Eo Le WHR nce ve Simple Tech 170MB hard drive...........—---- BARB 
Versa V 4/50 4MB, 250MB dual cir............. 1498.00 DeskJet 6806 ..... e -— 9 | ои чаша m Rie E MOM. oe MH ra 
Varsa V 4/50 4MB, 340MB act clr................... 1488.00 LaserJet 4V ... ——— 48.18 PM ve Mab dis Жы in. tues s А gy a quU 359.48 
Varsa 20000 475 4МВ, 350МВ dual cir 83 А ) LaserJet BL... A R-4PuAARARROTTRÁPRTTENTÉEPR- T еФл а qdAn. B 18. 33 Vi 28.8K V 34 internal witax & voice.. USA Sb rister V. 24 with DataView ee 288.93 
Versa 2000C 4/75 4MB, 350MB act сіг..... 99,0 LaserJet Color I | yi 28.8K V.34 extemal w/lax & voice. i Xi Teen Emma fla tia A MIT. 2! 121 
Versa 2000C 4/75 ВМВ, 350MB act clr..... 9.00 OfficeJet inkjet Taxicopieriprinter.... NM VI DSVD V 34 intemal ах & voice... "i rl انت لیے سا‎ germen E 
ie up Enemy eto ie c $790.0 OSTAR COURIER MODEMS Xircom Ethernetemodem 108Т.....................$33.15 
Versa 4 5/75 720MB act color ................ 3998. 40 LabelWriter XL WIN... а тнт € A V.24 internal witax 1 87.60 Xircom Éthernet«modem combo ELT B 382.88 
vaa nu Ben e en s nma 4 oa LabelWriter XL Plus WIN... a е 224,89 V.34 external w/fax 8.58 Xircom Token Ring 16/4 .................................. 424.53 
H el 
CDW? sells for less and services you better! 
4 VE OE 
Ei і id | | \ 1 ] | 
J LJ WW (4239) 
FAX (847) 465-6800 ©1996 COW* Computer Centers, Inc. BYTE 1605 
ial J "1 err a Tt ү | ТЖ ы ап al Byte 3/96 
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E ^ Pentium TNT E 


nx sace 420с 
1 OMB DISK, active color | 
270- 


$ 427 SS йу 15. az m M Be 
жы Г ontura 430сх dx4/1 к: 

` ThinkPad 755CD ` S $ HEWESCUERLRARE ` | Contura 430сх dx4/100 8/720. . . . $2848 | 

|, Pentium 76MHZ | po R30 | Printers TX]. LTE Notebook Bystems 


 8/810MB DISK, active color | 100mhz, 16 or 32МВНА 1 HP DESKJET 340 ......;....›....$2899 те BOUQCSTN P/75 8/810.....942 


. 0810 or 1GB disk * | {ТЕ 5000СТЕТ P75 8/810..... HUN 
i ` with or witha ut Win dows s |HP DESKJET 660С..........:.... $379 


(HP DESKJET 850C...... е E LTE 5100СТЕТ P/90 8/810..... $5066. 
Î |HP DESKJET 1200С.............. LTE 5100CTFT P/90  8/810«CD..$5315 
___ Î HP DESKJET 1600С.............. LTE 5200СТЕТ Р/90 81 litis РЕ <. $6199. 


; | HP LASER 5L(new). ЕЕ UO ODER C ви $489 i {+ 
| HP LASER 4+/4М.,..:,....:. тео WE к тат ese $1375 || 
Eon ít 7580, \ 


nki | soon IN; | up LASER 4V/AMV 
Pentium 90MHZ .. 16/22mb ram, 1gb disi Ey HP LASER 5P/5MP 


» 4 " uw hb * " b, * v» 2n * » » 


"» 4555588523520 


(8/720MB DISK, active cotor indore ЫА | HP SCANJET 3Р/3С......... *  Prolinea Р100  81080....$1 
$. 5599 - | i | |HP LASER 5511551МХ............. .Prolinea - E ERA 8/630 . .... $1 
coss [Pentium 75mhz.......call HP OMNIBOOK Compaq 150MH: 

р 120 MHZ lr Tt a LN \нр OMNIBOOK 400SERIES ....... Proli 
| 8/720MB DISK, active color Peri лоте - i. | HP OMNIBOOK 400SERIES ....... —— | 
$6199. "Ws | HP OMNIBOOK 5000............. жог 


-— — = 


Deskpro XLW Pr Semi 
Deskpro XL P/120 E ce et $call 
|| 5 Кын PASS SIE ues Stahl | 


—.  Pentlum 90MHZ | PG ser i 
8/1.2GB DISK, active color | PC server 320 
$ call PC server 500 


чеч ч c — dae s Mal а жене ii cm cms ce ce cm e اس س‎ e edm 1 . [ : / | 


motion. "Т МЕ!ЗЕЧУЕН Е Prollant 1500 Pentium 
Original exec pt e el Proliant 4500 Pentium 


Red 
Box 


; lest pro 
| | UE VECTRA PC ROME lin eiua И | 
ThinkPad 365C ш | HP VECTRA PENTIUM 75MHZ ..... i ring or Ethern | 
_ DXWTSMHZ 0 L2... «| |HP VECTRA PENTIUM 90MHZ ..... _! 
8/540МВ DISK, active color | | HP VECTRA PENTIUM 100MHZ .... GERA ‘Servers | 
| а ару | || |HP VECTRA PENTIUM 120MHZ . .. . CALL | Prosignia 300 Pentium | T | 
NOUEI 3 ЖЕТЕ НР VECTRA PENTIUM 133MHZ .... CALL || Prosignia 500 Pentium "n 
à WE NP SERVERS | | Proliant 1000 Pentium | 
Ж 


Jumbo 350MB (int) .......... 


U.S. Robotics 28.8 ......... $179 Jumbo 700MB (int) ..... sea a 9125 
Creative Lab 28.9 .......... Jumbo 1400MB (int) ......... 


Diamond 8х CD Kit ......... SyQuest 


4X external parallel SQ 270MB Parallel port,...... $445 
Port CD ВОМ.............. $345 SQ 270MB Int .............. $549 
Panasonic 2x Portable SQ 270MB Ext ..... “т... $549 


CD+Interface kit ........... 


Windows NT Server ........ $615 


Viewsonic 20" ............. 


MS office win 95 ........... $22 | | ViewSonic 21" ...........-. $1625 
MS office win 311 .......... $442 || Sony 20sf2 20" ............ $1725 
Corel Draw 6.0 CD ......... $956 || Mag 218121" .............. $1755 
L- Зсот etherlink Ш combo . . . .$213 ES Special ж 
Горина || Adaptec АР 1460 acs ....... $169 i 
All B-stock Models, | | 3com token ring 16/4 ....... $239 Ene 


Consultants 


| | 
| $$ cal $$ | 


alli IS 


жы, + | РА j y 
aturada | 


Circle 127 on inquiry Card. 


| | | | X D Н | 
| | | | ANGE 


Musae. (714)505-3157 „ыт 


Int'l Orders / Tech Assistance Inquiries CORPORATE P.0.°S WELCOME 


WE BUY кабак pick ысолтон 


n. 2 e SPECIAL DATA 


MEMORY SIMMS — MM TE EE | RECOVERY 
& HARD DISKS m dm. -25Н.............. re p | By Experts 


ИТТИ. ДЕ FIOPPIOS ................ P — — — — + UNIX, DOS, NOVELL | 
eaccosonanesaacns Accessories .......... Refurb. Monitor MAC, 05/2 


3.5” HARD MEMORY La oat E —' We have the ..... | $1 49 | CALL US 


D I5 KS | UF U4 cesses ERY ALIS Lue ا > ` ج س ی‎ УбА, FOR ESTIMATES 


Ий. ИШЕН РТ $11.99 | MOTHERBOARDS | — 
IDE во 25 нн wee MOTHERBOARDS CPU TAPE DRIVES 
ee i pins ........ $120.99 CPU INCLUDED C ALL FOR | 
[1-086Вв................... $249 4MB - 72 PINS ........... $129.99 486 5ХІ /50..................................... $89 | 4860Х2-80................. $59 Jumbo 250 ............ $69 
1.608 н, $299 8MB - 72 PIns............. $249.99 488 руХ2/80.................................... $99 В Е р Al R 486DX4-100 ............... $89 Jumbo 350................ $99 
CM жави & — 16MB-72Pins........ $429.99 486 рХ4/100................................. $149 488DX4-120 ............. $109 Jumbo 700 ............. $149 
i ‘CALL FOR CURRENT PRICES 486 ОХ4/120.................................. $179 
Pentlum 100 $399 = STI M ATE S Pentlum 100-intel....$279 LEF US HELP YOU 


Pentium 120/133 ... CALL 
586-100 by Cyn'x .... $139 CONFIGURE YOUR 


EDIDIT 


586-120 by Суп'х......................... $319 L r Pri | 
540MB ................... $399 و‎ Cables ..... $99 y Cy aser Printers, 586-120 by Cyn X e $149 SYSTEMS! 
810MB ................... $499 4X CD ROM, 16 Bit, 
ы Speakers, Sounders CONTROLLERS, ЕТС. AME! EXTERNAL DRIVE 
= S & Cablos —— $189 MFM 8/16 Bit $29 AST COMPAQ а 
Cus Not Included io Amp akg а ана ы ( ; i Runs on Printer Port. 
fo MISC. ACCESSORIES 5С51 8 Ви ..................................... $39 108GB wilhicáse: cables 
520MB ................... $300 Math CO 387 &X/DX..... 20 SCSI 16 Вї!..................................... $89 IBM & More) eem ' $399 
МВ... $499 SIMM Converter ............... QA, ^E $49 | | 
САСНЕ Mamary =m: CALL 


LET US HELP YOU CUSTOMIZE YOUR PC'S... CALL TODAY! 


biaz aysien C PENTIUM 120/133 
Refurb System PENTIUM 100 PENTIUM 120/133 


Sumo / Samural Serles фа. 
L] 1MB RAM Pentium Starter -Super Buy О Mini Tower Ts 
Û CASE Û Mini Tower me [] Triton Chip Set Motherboard a 
Û Power Supply _ О Pentium 100CPU * [] 16МВ RAM, 1.44 FDD ~ 
О 20/30 MB Hard Disk pue a О 256K Cache eo 
0 4 VEA d Monitor F س‎ t eo A a a T ASHTEK BEST BUY 
ому $279 Û FD/HD Controller = ш wom, жы x PENTIUM-120 
О 144FDD 2 Û Serial Mouse 6 ш i 
ul K 486 DX2 / 80 О 25/1P/1 Game Pot — E Compatible 
Г) 101 Keyboard ti, 
Ж] =: Cheapo! Complete! $1499 / $1659 О Mini Tower 
Low $499 Û Pentium 120 Compatible 
0 О 2МВ НАМ SS Û CPU by Cynx 
E eres Im er in 
; 1.1GB Hard Disk 
px Û 120MB Hard Disk | PENTIUM 100 О PCI IDE Controller tor FD/HD 
Ty Û 256 VGA Card | by | Û 1.44 FDD 
a нана — nte | Û 1MB PCI SVGA Card 
poor Ninja Series - Biggest Seller Û 101 Keyboard 
0 ONLY $499 Г) Mini Tower only $899 
Û Pentium 100 CPU byIntel mt 
486 DX4/100 ÛJ Triton Chip Motherboard ay 486DX4/120 
" Value Purchase System 486DX4 / 120 Ы 8MB e / 
Working Person Special = —* £3 Super Starter System 
por E DD D 11Baran а. О er pu 
Û 1.44 FDD, 256 Cache Ч 256K Cache L] 16 Bit Sound Card, Speakers “a Ы FD/HD Controller 
О 25,1P Ports Û 1.1GB HD Ci su& PES A Саш 5 Û 2 serial, 1 parallel port 
Ù 850MB Hard Disk Û 4xCD ROM N ты тч L] 1.44 FDD 
Ы 4xCD ROM, emt Ы так: аза ‘we Speakers ы Û 101 Keyboard 
16 Bit Sound Card, Speakers eyboar 
| Û 256 VGA Card ror $899 ror $1,199 ому $299 
| 101 Keyboard 


FOR CUSTOMER SERVICE 
ny $799 
ому $79 * IN ABOVE SYSTEMS, MONITOR NOT INCLUDED CALL (714)505-3157 - 11AM to 3PM 


CREDIT CARD ALERT! | 


Beware... Fraudulent users are caught by our security system. – 62 convictions pending. 


800-801-9400 ASHTEK INC. 714-505-2693 


Call Toll Free for Orders Only FOR FAX ORDERS 
2600-B WALNUT AVE., TUSTIN, CA 92680 


ars. | INTERNET: ashtek@AOL.com American DISC@VER 
mmc: MasterCard THESE ARE CASH PRICES & SUBJECT TO CHANGE WITHOUT NOTICE. карие , financial Services Card 


SHIPPING BY FEDERAL EXPRESS AND U.P.S. С.О.р. - (There is а 20% re-stocking charge.) 


Circle 157 on Inquiry Card. 


МЕС Com Сотршег Express | | 
800. 632. бәз 


МЕС: 
ي‎ 2000D: DX4/75, 4MB RAM, 350МВ HD, 
D these prices, mention this ad. 10.4" passive EE 
- ; 2000C: DX4/75, 8MB RAM, 350MB HD, 
nemega (90 gard). 9.5" active, 14.4 modem $1899. — 
i 4 : 2000С: DX4/75, 8MB RAM, 540MB HD, 
"9 1 9. —— 
Hayes 14.4 EZ-Jack $129.— 9,97 active, 14.4 modem E 
Simple 14.4 $89.— 4000D: P/75, 8MB RAM, 540MB HD, 
Megahertz XJack™ 1144 $99.— 10.4" passive $2999. — 
Megahertz XJack?^ 2144 $109.— ; »skPrc 5( ) MB | 
: , 8MB RAM, 540MB HD | 
MultiTech 28.8 $259.— ial "e SERANTES s | БРЕ 'anh € 
| Hayes 28.8 pigtail $199.— 10.4" passive, CD-ROM CALL F 
| Hayes 28.8 EZ-Jack (Limited Time) $249.— 4000C: P/75, 8MB RAM, 540MB HD, 
Megahertz XJack™ 2288 $279.— 10.1” active, CD-ROM $3499.— 
Megahertz 10BT/14.4, XJEMII44 $349— ff dé. 
Xircom TOBT IIPS $169.— 4050C: Р/90, 8MB RAM, 810MB HD, 
3COM Etherlink tll B Combo $215.— 10.1” active, CD-ROM CALL 
CardCam Video Capture $329.— 4080H: P/1 20, 8MB RAM, 1GB HD, 


NewMedia Bus Toaster SCSI II $199.— 
10.4" active «+з. 


«э Ney! cau 


desi tone: NEW! \ H 
ЕЕС. 4 
Сотрад: саа zl | 
Prolinea E 575: P/75, 630MB HD $1399.— Compaq: == 
Prolinea E 575: P/75, 1GB HD CALL LTE 5000: P/75, 8MB RAM, 510MB HD, 
Prolinea E 5100: P/100, 630MB HD $1699. — 10.4” passive CALL 
Prolinea E 5120: P/120, 630MB HD = $1899.— 11.3" passive = 
10.4” active CALL 
LTE 5100: P/90, 8MB RAM, 810MB HD, 
10.4” active .— 
LTE 5100: P/90, 8MB RAM, 810MB HD, : 
"sre 10.4" active, CD-ROM CALL 
MOTORS: == LTE 5200: Р/120, 8MB RAM, 1.3GB HD, | 
p Ns alb. 10.4" active $5999.— | 
Magnavox: 3 | { беа i 
CM2089: 14” 1024x7681 X uu وو‎ ATTE ЫШ Pe 
CM2099: 14“ 1024x768NI = $264.— — ЗЕ. ЖЕ. v j 
CM2015: 15" 1024x768NI $334.— | а 
CM4015: 15“ 12801029 = TAs Texas Instruments NT 
СА аттоо кчы. үе: " Extensa. 45i: DRA: AMB RAM, TEM 4 
PEE 7 2BOXIOZRN, аео aln STEM: 340b. ED TO. 4" passio $1469.— 
| Extensa 4507; [9477 ЛАП RAM, 
NEC: Р. | MME НЕ, F4” active $1999.— 
MultiSync XV14- |, $309.— Extensa 551: P/75, ВМВ RAM, 
Multisync XV15. o $443.— 524MB HD, 10.4" passive $1999, — 
MultiSync XV15 plus. £473, — Extensa 560CD: P/75; 8MB RAM, 
| Multisync XV17 | $749.— 810MB HD, 10.4" passive, 
MultiSync XV17 plus $798.— 4x CD-ROM $2799.— 
MultiSync ХЕ21 ' 51033.— Extensa 560CDT: P/75, 8MB RAM, 
| 1.2GB HD, 10.4" active, 
NOKIA: 4x CD-ROM $3699.— 


449E: 15^ 1024x76BNI $449.— 1M5000: P/75, 8MB RAM, 810MB HD, 


4471: 17^ 1024x768NI : $699.— 10.4" active $2899.— 
447X: 17^ 1600x1200NE . ` $939.— TM5100: P/90; 8MB RAM, 810MB HD, 
445X-059: 21^ JQ24x768N $2099.— 10.4" active $3399.— 


TM5200: P/120, 8MB RAM, 1.2GB HD, 
10.4" active, 2 lithium ion batteries, 
3-year warranty 


445X: 21 “k 024X768NF $2499.— 


54599. — 


| | ECA 
12486-01 Terminal: AMT OF: “green TEMO ri D ics | M ЕС С: Е 
12487-01 Terminal; amber of green $629.— omputer LXpress 
12400-020 Color Terminal S76 - : : 
ڪڪ‎ AS/ 400 peripherals, Monitors, A subsidiary of Manchester Equipment Co. Inc 
Prato ay rai] br rebum without a rir EXFURM ALUTHORFTATICHS NUM- = T : 
BER пот MEC COMPUTER EXPRESS ЧӨЙ. All nouem cet be in nns conei- | Printers, Terminals 


ton, р pec kage in fee erigi nord Dno. sa АП тынай. Асет cau. 


Cables, parking mutes, cre SA rerums iri permitted! eri рэча thal have , í К 
[ын ipu ee, as "special чаты” peed тк. 4 агач 31 cake” product {5а Network boards & hübs. 


[rendu thot MEC idees nex гасла Пе beep im stock ell hal wae ondeted specilical- 


co Marcus Blvd * Hauppauge, NY 11788 


| 800.672.6913 
sibie fer freight ai beware ATI paie For eget ii reisen] arat [игеп Їп E E 3 "NO : JEN = 
ape п! perchar. Стат returns am ЕТТТ in л геч king fram, MENT теңиз ex all-for-Infon | iation [Г 510.435.1199 F 510.436.2113 


hik: frg Ty papa pik iw: Ae [ya ae saber! wr cere ка ТЇ АЙ notice, 


ПЗМецаһепт n EPSON 


Where quality & performance go hand in hand. 


MEGAHERTZ is a leading manufacturer of а ктү | i | 2 
7 | $ "COLOR | TEW WHY PNY? 

data/fax modems for MOBILE COMPUTERS. EPSON STYLUS COLOR II n PERFORMANCE -} 
The company is customer driven, integrating Epson's award winning color inkjet printer speed iu QI. 
e - e * d * . è * 1 = = - 
n ada me eco о Are E а 

\ ware applications & operating’systems 
users. The MEGAHERTZ patented XJack™ demand more memory. 
connector has raised PCMCIA standards by COMPATIBILITY - The largest 
eliminating the need for extra cords and connec- бут l variety of upgrades with GUARANTEED 
tors. MEGATIERTZ also manufacturers а | X 720x720 dpi photo COMPATIBILITY. 
10ВазеТ PCMCIA card, affording an economical WARRANTY - LIFETIME WARRANTY 


| way to attach a notebook computer to a jm EAD Se à 
| your ethernet network. | - Novell Certified, 150 9001 


registered 


ES NNI TEE К gs 


чз 
S 


quality color . 
X True black laser quality text 
X Prints up to 4ppm in black 
X: Holds 2-ink cartridges color & black. 
Х 2-year limited warranty 


re po ишы ہے‎ 
Se ^ш 
= “в 
$ = 
{ $ dE: 
z 12 
2 з 


EPSON STYLUS COLOR IIS 


A cost-effective color inkjet printer 


X 720 x 720'dpi mode 
X Prints up to 2.5ppm 
j 7 X Uses color or black ink cartridge | | 
XJack 1144: 14,400 bps $99.00 Х 2-year limited warranty CALL your MAN nodus P today 
ci 
XJack 2144: 14,400 bps, gold $109.00 


XJack 2288: 28,800 bps $279.00 Manchester also carries the complete line of high Memory available for most laptops, 
Á quality Epson dot matrix printers at very attractive computers and printers, including Compaq, IBM, 
| Ethernet/Modem: $329.00 prices, CALL for a price quote. NEC, Texas Instruments, Toshiba & many. more! 


() Hayes 


HAYES is a recognized leader in computer communica- 
tions. Millions of HAYES products are in use all over the 
world. When you use MAYES products, there is never 
any concern about compatibility. 


Manchester 
Equipment Со, 


do 


4 d ar new LCN ER d 
LASER PRINTERS М 


b. prices! . 


INKIET PRINTERS: 
Accura 14.4 internal: $79.00 


Accura 14.4 external: $99.00 
Accura 28.8 internal: $169.00 
Accura 28.8 external: $199.00 
14.4 PCMCIA with EZ-Jack: $129.00 
28.8 PCMCIA with EZ-Jack: $249.00 
28.8 PCMCIA with Pigtail: 5724/42 $199.00 


— MEC Computer Express Inc. 


A subsidiary of Manchester Equipment Company Inc. 


800. 632. bor 


T. 510.436.1199. E £16.436.213 
Circle 231 on Inquiry Card. 
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Happy St. Patriek Day 
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Polywell introduces 
the Alpha Server/ 
Workstation 

to the PC market. 


Mainframe 
performance at 
PC prices! 


Operating Systems: 
Windows NT, 

| diii ES. DEC UNIX (OSF/1), 
Supports: 
Video/Animation/ 
Image Editing, 

3D Graphics, 
CAD/CAM, 

Internet/ Networking/ 


FileServer. 


From $3,905 

SEMICONDUCTOR P Нет 
тм ) From $12,500 
of |] er system wil From $18,500 
Зее арт? Polywell also carries a line of Alpha Portables, Disk Array Subsystems. | 


Polywell specializes in custom configurations. 


800-300-Poly (7659) 

Tel: 415-583-7222 Fax: 415-583-1974 
Internet: www.polywell.com 

e-mail: polywell@ix.netcom.com 


Polywell Computers, Inc. 1461 San Mateo Ave., So. San Francisco, CA 94080, USA 
Circle 137 on Inquiry Card. 


Up to 4 Users can Access | 
Multiple PC, Macintosh and. 
sun Computers from a 
Central Location! 


e Multiuser 


Up to 4 users have simultaneous access to any 
attached computer! 


e Multiplatform 


Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


e Multimedia 


Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone an > 
serial port. 


COME SEE US AT 

Networks Expo in Boston, MA. 

Feb. 13 — 15, Booth #119 

CeBIT in Hannover, Germany 

Mar. 14 — 20, Hall 11, Booth 2C3, C4 


E 3 " 
ig Г 1 
| // 
m | 


" | р 
7, | 


Сотрапу 


i ial овех" 


(205) 430-4000 * FAX (205) 430-4030 
http://www.cybex.com/ 
PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computerinc | 
~ Sun is a trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Corporation. | 
Dealer Program Avialable Made in USA 


Circle 128 on inquiry Card (RESELLERS: 129). 


400,000 families in 7,000 communities 
count on World SHARE and World SHARE s 
counts on DataFlex. — 


AP 


When you choose the DataFlex application 
development system, you can count on delivering pow- 
erful solutions. DataFlex's greatest strength is in the 
language, a 4GL strong enough to sustain anything you 
can build on it. Powerful enough to take you far beyond 
the pointat which mostother products leave you stranded. 


Over 350,000 installations and 2,000,000 users in 40 
countries make DataFlexa proven solution for a wide range | 
of business applications for companies like Mercedes-  '; 
Benz, Coca-Cola, and World SHARE. 


«World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 states volunteer to improve their 
communities in exchange for 5096 savings on 
groceries. As a not-for-profit business, there's no 
margin for error on large investments like applica- 
tion software. World SHARE s developer, Comware 
Computers, chose DataFlex because nothing else 
compared in power or reliability. Our DalaFlex 
application's versatility has allowed SHARE's mem- 
bership to grow from a local concern to nearly a 
half- million families nationwide. It continues to let | 
us concentrate onexpanding ourbusinessofbuilding im 
caring communities.” 


Andrew J. Morikawa 
President, World SHARE 


DataFlex means business. We speak your 
language because we want you to speak ours. Call us 
today for a free information kit. 


In the United States. Phone 1-800-451-3 
Fax 


Country Telephone 


xg k "m 


| ч p 
ation 
Country Telephone Fax 


Australia 


Belgium/Luxembourg 
Brazil 

Canada 

Denmark 

England 


Germany 


1-800-65-3545 
1-800-63-3539 
(02) 270.27.60 
(011) 872-9266 
416-226-2181 
36 72 46 46 


0181-426-1416 


(181-742-8055 
01222-763773 
06172-9568-0 


(03) 481-1874 
(013) 888-9950 
12] 2710.27.50 
(011) 653-899 
4lb-22b- ЖИП 


36 72 46 47 


0181-866-3725 


0181-742-7843 
01222-763774 
06172-9558-12 


Malta 

Mexico 
Netherlands 
Northern Ireland 
Norway 

Poland 
Scotland 

Spain 

Sweden 


Thailand 


356-241246 
(525) 631-4663 
074-55 56 09 
01762-362002 
(22) 55 09 66 
(42) 30 76 43 
0141-554-1185 
(1) 372-05-17 
(0) 300-511.10 
662 3701313 


356-230631 
(525) 631-4538 
074-50 34 66 
01762-352003 
(22) 56 28 25 
(42) 30 76 46 
(141-554-6183 
(1) 372-81-56 
(0) 300-709.10 
662 370 1307 


Greece (1)6517945 (1) 6536891 Trinidad 


(809) 628-9330 
(01222) 763-773 


(809) 628-0259 


(0184 231.243 Wales (01222) 763-774 


(3)-3296-7329 
CompuServe: GO DACCESS ~ Internet (WWW): http://www.daccess.com 
Phone (305) 238-0012 


Italy (0184) 231.606 
Japan (3)-3206-7324 


DATA ACCESS 


FACTORY NEW 1- s TEAR WARRANTY ТЕП ЮП 


ST3491A 420M6 13MS  iDE $148-293 
| ST36B0A 545MB 14M5 IDE 175-325 
| ST5850A В50МИ 11MS WE 195-345 
57510800A 1 05GB 10 SMS IDE 225-375 

| $732140A 2268 '0MS IDE 465. 
ST31231N 1.0068 30MS SCSt-2 349-499 
ST12400N 2108  9MS SCSi-2 650-775 
51324304 21GB8 10MS  SCSI-2 675-800 
51434004 25GB 11MS  SCSI2 650-775 
| 51152304 4268 9M5 5С51-2 935-1060 
b 314108008 9068 IIMS — SCSI-2 2069-2269 
SCSI-EARRACUUA- 7200 АРМ INT-EXT 
51325504 2168 BMS SCSH2 799-924 
BT15150N 4268 m SCSI-2 1185-1335 


FACTORY N NEW-3 TAR psum INT. Br 


IDE — $168-319 
03727 i kd MS IDE 245-395 
D3747 1558 11M5 IDE 309-459 
0382? 1 168 TMS SCS! 225-350 
03847 1 6GB 115 SCSI 350-475 
н n 7 ڪ‎ а 
FACTORY NEW. VEAR | WARRANTY INT-EXT 
CFSBSOA MU IDE $190-340 
| CFS1275A pi pus ома 10E 249-299 
СЕРТ0805 106608 0М5 SCSI-2 255-380 
| СЕР21055 21GB QMS SCSI-2 640-790 
| СҒР21075 21GB OMS SCSH2 699-824 
| CFP42075 42GB SMS SCSI-2 1039-1164 
| 
| | TL ' | ^ni 
| IEBUUI i M JRI 


NOTEBOOK DAWEYT TEAN WARRANTY DN 25° 


MX2526FC 524MB 15M5 IDE $389 
MK2428FC 540MB 15M5 SCSI 449 
MK1926FC B810MB 13MS IDE 475 
MK2720FC 13GB 13MS IDE 575 


== = 


| IBMHDN520 _ 20M $399 
| ST0098AG BOMB 18MS — $99 
57915088 131MB 15MS 169 
ST9300AG — 280MB 16MS 199 
579385868 340MB 16MS 249 
ST9420AG 420MB  16MS 315 
ST9546AG 524MB 16MS 229 
ST8816AG  BIOMB 16M5 409 
Р ҮШ RDIUEC | 
| VE 
] $3747 


DUAL FLOPPY 1 44MB & 1 2МВ ..... 


"rry: JY. ГҮ F 
E єсє ¢ 


| 
| 
| 
| 1 аамв, 3551248, 8 25°. 
| 


Най Ht for 3 5"IDE Onves for parallel port $148 
Hat Hi for 5.25" or 3-5" Devices (тау) 89 
Hatt HI for tar CD-ROM's w/Audie Jacks 99 
525° Fit Ht for (1) FH or p HH Devices (2 Bay) 199 


$ 25° Double F lot (2) FH Devices (4 Bay) _ 299 
525° 3-Ful Ht & THH or 7HH Devices (7 Bay; 399 
3.50* HH (4Bayt) 15" DEES 299 
i ч 9, a 1 - i ү 
DESKTOP CASE. 230 w ‘ps4 Bays $65 
MINI TOWER. 230 wips 5 Bays 65 
MID TOWER, 230 w/as 6 Bays 95 
| FULL TOWER. 230 w/ps 7 Bays 125 
SUPER TOWER, 300 wps 9 Bays 250 


354704 2 008 TAPE INT/EXT $746-849 
4GB TAPE INT/EXT = 
4:868 ТАРЕ INT/EXT 
ЗММ 90МТ DAT CART (1/5 РК) =... 
SMM 120МТ DAT CART (1,5PAK) .......3 
3 57.8.25" CONVERSION KIT -~.~ 


Jum! 

Jum 

Trakker 

Trakker 

| 9, 4; 4 Е, 

4200C 458 ТАРЕ INT/EXT „9879-1029 
8205 25581, INT ^4 1925-1549 
8505 568 TAPE INT/EXT |... 2025-2399 
B505XL 14GB TAPE INT/EXT ... 2200-2495 


HEWLETT zo DIN 
PACKARD КЕ ЕГЕТ. 
SUN-BDIGITAL | 111-100-44-7 

114-88-70-80 


etr ъх3-80-70-0 


GRAPHICS 


00-636-6792 - 


-V-A ЕА e 


ә 
FACTORY | NEW-S YEAR WARRANTY INT-EXT 
MC?210A 105GB IDE $349-499 
MC4110 1 0558 Me SCSl2 650-775 
MC2217 17568 10MS SCS? 875-1823 
MC4221 — 205GB 85М5 SCS 659-784 
MC!GJ0 3068 11М5 505-2 850-099 
MC3213 4308 BMS 5052 969-1 
MCT 09068 11М5 665-2 1989-2244 
MCSA 205GB 6525 5С5-Ау 699-824 
MC32434V 4358 85М5  SCSLAV 1059-1200 
MCI991AV 0168 10MS SCSI-AV 2119-2269 


| 


FACTORY NEW-3 YEAR WARRANTY НТЕП 
WDAC2630 630M8 IDE $179-229 
WDAC2850 В50МВ IDE 190-340 
WDAC31000 1658 IDE 229-379 
WDAC31200 12GB IDE 265-415 
WDACJ31600A 1 668 {DE 335-485 


SMS 
i tal | 
— 


INT-EXT 
$799-949 


FACTORY NEW-2 YEAR WARRANTY 
DSP3210 26 GSMS SCSI 


Fuji 


FACTORY NEW-5 "s ‘WARRANTY 
MI1BOGT 11GB 
M16065 1.166 
М29155 2.168 
M2034S 4.368 


ТЕТ 


899- 1024 


SCSI 


FACTORY WEW-S YEAR WARRANTY Чит. BT 

OA 11GH 12MS IDE-Emn $276-426 
С827тА 1668 тэме тета 3/1821 
С37245 1268 95MS SCSi 299-424 
G37255 2.168 95MS SCS) 669-794 


алан. 
ii [ А ; 
ITI 


REMOVABLE CARTRIDGE DRIVES 
270M8 SCSI INT/EXT . : 5375-495 


270M8 CART — 75 PACK. . 73-350 
270 PARALLEL PORT 


270MB INTERNAL IDE . . 375 33 

CARTS A3MB/BBMB. ... ..:. 5469-75-85 

CARTS 105MB/200MB. .. .. 54-69-75-85 

5200 200М8 INT/EXT .......,. 399-599 
Е ù all rw 

REWRITABLE EXTERNAL OPTICAL DRIVES 


230М8 3 5' OPTICAL DRIVE INT/EXT $499-570 
230MB CARTRIDGE. 1-PACK $35 5-PACK. $170 


Terminal Keyboard 
Link MCS amber/green/white .. 


DE = AVAILABLILITY 


Arm 50. m 2. 70, a P70. 555x 
"a 63n0Mü 12 


540MB 3 SMS b SI 393 Bu FACTORY нен TEAR WARRANTY 
126h {RMS ACSI 499 ONNER | TOEQW TOG OMS 35x1" 
MICROCHANNEL CONTROLLER € M ow 2 168 B SMS 5400RPM 
§ IDE оолу уба BhbMS  TCDORPM 
IDE тва 505-2 $179 210MB { 4207W a268 м5  7200RPM 
{BM PS/2 INTERNAL DRIVE KITS MAXTOR S100 TO e 
30-8086,30-288,25-8086. 25-288 5,5199. суу Seaga 
nu 349 = 
1086 D: LINE MXTS405 MAXTO scsi FACTORY NEW-5 YEAR WARRANTY 
Quantum Bana... emaa | OS. 
"m Т "Nu 2 э 5 
di | | 1 | IBM epi $ SI329b0W рн BMS 35x1- 
ТТТ ULTRA 5-7,4 5$ BSW dadh BMS 3s 
LIGHTNING SERIES-3 YEAR WAR. — INT-EXT STAIR — ubGB 1145 525 
30730LTA 73048 TINS IDE 198-348 эй. (7 = = 
30704415 730MB TINS FSCSI-2 199-349 at cuantum 
FIREBALL SERIES-3 YEAR WAR. INT-EXT Exi | uil FACTORY HEW-5 YEAR WARRANTY 
30540FBA 54038 IPMS IDE $1752; I  — : i XP32150W 21GB BMS  35Xl- 
305450FH5 540MB 12M5 FSCSI-2 179-304 = | VP322 f 2QUH DRS 3 5X1 
31280FBA 126B 12М5 Е 245-395 INT-EXT — 563:30w 1308 HENS 35° 
31050Е85 12GB 1245 FSCS? 299-404 527MB 12225 SCM $195-295  "P33UUN +308 BMS 3% 
CAPELLA SERIES-S TEAR WAR. INTEXT 1068 IG; ер In MICROTX LIS 
3M 08 85MS SCSI 658-783 2 !GB 7 5345 1 899-1049 Pobre اا ت‎ 
TRAIL BLAZER SERIES-3 YEAR WAR. INT-EXT 4 36b INS SCSI 1396-1498 FACTORY NEW-S YEAR WARRANTY 
JOUSTRA BSOMB IIMS IDE 199-349 527MH — 12h55 20 . мон ырп oe oe 
30850185 BSOMB T2M8 FSC 229-354 : 0558 10 SMS EN CIEN ШЕ. &o cA 
ATLAS SCSI 2 SERIES-5 YEAR WAR. INT-EXT — = î WIDE AUDIO VISUAL TUNED DRIVES 
XP321508 2168 8MS тобоне 829-955 -— >} b MCA221WAV 2 056h MSMS UPIS 
XP34300S 4268 8М5 7200RPM 1159-1284 | MCSP43WAV 430GB. ASAS 35 
m— "EIE -9 YEAR wii n — mum  MCISOTWAV 9 1058 TOMS ЕН 
ant B6MS 7200RPM 972-1097 FACTORY NEW-2 YEAR WARRANTY INT-EXT - ч 
EMPIRE-II SERIES-3 YEAR МАА, INT-EXT тдз5]ду asaya 12М5 ПЕ 195-345 I = UE 
ЕМР321815 2 168 ë GAS 3 5°K1" SCALL Mr12604V 268 IPMS IDE 269-419 i La 
EMPJ43BUS 44GB 6 OMS 357Xl CALL r1EDBAP 16GH [MS ТГ 309400 D |» 
EMP3UI00S 9.168 8 OMS 357 CALL M7io25AP 1 ENS | ! | 
а MXT540S 5408 65М5 SCS! 199-224 | |" | 1 
1/3 \ Va nni ; 
i 5 85 60, | T 
> mat } y я E 0 
See 5 j ү Е РР E 
FOR PC's, WORKSTATIONS. ; = 710M! ET 1 
PORTABLES & PRINTERS "ту | ain. e Г 
5 Г. 30 PIN РАНІТҮ/9-ВІТ p 30 ME + - 
| Lii] М ca 
E р Та Шалгы MBX 7095 SIMMS CHIP S120 M. 524MB 534 
| W ЦМВ E 9805 SIMM 3 CHIP 125 720M8 SG К 
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; HE CONTROLLERS 
Link MCBO 14° color ......... SHARP SUN; SILICON) 516 L F DOMAIN 0С200 ZFD/MHDISA (exo to 16MB) $99 
Wyse 60 amber/greerv white .. “GRAPHICS TEXAS IN. | - ТМС850 8-94 "€ EDE ете! $59 002100+ Enhanced IDE VLB w/16550 Vo 68 
Wyse 160 ambor/green/white ........... "c BA SRAM: FLA у Тмс1680 SVP 10-60 7HD/4FD. 139 ЖО, Lat meg 0 Caching 5 
=? | Е 551.2 GOPCMCIA Газ! 5С52 Түр? 279 
a Е ORE Га i | ТМС3260 32 Bil PCI SCSI 148 00540 — BusMaster PCI SCS! WIDE {no coe) 189 
DE Быр ЧЫР АРЧА ЕА : MCS700 16-Bi Micro Channet SCSI [ ‚ . 
а) ра = 1 й. 
- اکاک‎ ra | 
Мыл Ёр5 : i ! ; : jæ 
FOCUS 2001 W/COVER. 40 - 2 1 Udgdpicu - 
FOCUS 7000 KEYTRACK 59 QM == imus Ea ADA eli EUM ke sts Ht PERFORMANCE IDE CONTROLLERS 
S9 1 ABL NEC 2V1 tri f 1 4 "T^ 
FOCUS 9000 PROGRAMMABLE. 85 tc 2 DE. , $179 А 5 M Yo-Bit © 11 8-Bt 4FD & 250MB Tape Accel Card ssa 
= NEC Quad Speed SCSI Int 279 1515 — 16 IM SA-SCSI 2 VIT ARO) 29 18 Co-bést High Pert IDE Card 
e] 1 ( NEC СОВЕ Si Speed, SCSIH2, Im 2 ALI M Se Al 2H0. AFD үз 2.88М). E: 
ám e ч | Күс ж о E LM 138 
ч — Т" — g DT у Ht ISA to FAST SCSI-I KT a t i зы 
2 BUTTON 3 BUTTON MICROSOFT $20-30-35 np oc nis ca sava rasio iMBX | j вр р" 1542 — Bui MasrerCara ûr 210 UPER ^ INTRO! 
Lm APT AT Winata VRAM 2ИВ c VB VCI 26 » T nTpmn—prducr—TE———u— 299 IDE CONTROLLERS - 
PU FAN барт o hb A RA ҮЗ Ps ete Sp EL Ef ОР le ol pele ЖЕ ETC 
pe i | Graphics Pio Тибо мВ ISA үш, PCI 445 30 | ompa - ро ‘ ^ - жык Ро SOSIT RR ES an POI NP M d 29 
486 & PENTIUM CPU FA FANS. — $20 | К САП A Û Û 2040WR 32.B1PCI Wide КА 
d BL ЧИНУ OUT. —— 1 z 27427  EISA KIT. 14DE 369 400 16550 2HO/2FD 2.16550 2v 1p/tg SA . 95 
oy SVGA 256K ISA 538 ae ONIS SIE PIS 435 imama 4-Speed. 256 Cathe $279 удду; FAST WIDE SCSI CARD 399 500 16550 2HD/2FO 2.16550 As pgs 99 
[T U ERE Tr ium DR! SVGA 512K 1024 X 768 (SA 50 il oi ives © H PRASCE Enema 4-Speed, 256 Cache. 359 þgz5yL Entiancet SCSMOE Kit 179 ч B а т. 
T JE in 17 BECOVEREE SVGA 1M8 1024 X 75H ISA . 88 1 ne T ry PX-63CS it G-S5peed, 256K Cachw 355 22А y d УБА: vum 259 = ait 
d Е 1 "' ^ —, ر سن و س‎ E ^ " 16 "m att d Y 
WE CAM Бо к. | | | ] | | Jy Кш. : 4 3930 Dual Channel PCI Сттноне Kit 469 QL-ISACO TS-E БА tor ш ROMs 122 
; | | HI;TIÀ \ CD5545 Quad Szeed IDE Internal $139  3ü4Qw 22 BIT WDE PCI DUAL CHANNEL KIT 475 OLVLB4L 32-84 VES. ы 205 
reer? E 7. 4 T:1 CD5545 Quad Spend DF External . 329 1985 КАРС RAID controer für пеше 839 -El „ЧН EISA 229 
J ET | Voyager iM Vl. Bus $99 "AC "a HD de OLEATE 32-8 EIS 229 
= = " Voyager OMB М-и, -— nue —  —— - яр р PCMCIA PCMCIA... us 
iv gre tinn = 36-1MB-70N 451 +4 T40 Ране Port fo SESI Plus. 149 OLVEB-FL 32-8 PCI Basic Entry Love 129 
VICTOSDILUTIONS g 7 ғ Number NI - = 1 pit 1344 Paraite! Part to SCS! Pius EAnanced 199 QLPCI-10 32-Bit IQ-PCI Wide SCSI-2 299 
is w^ t Nine 3 МЛ ] u 
BACKPACKS С! Герат Corporation COU-55E 2X Ек: $99 ~ fie усмі; | r 
DOUBLE SPO PARALLEL POAT СО ROMORNE. $339 хє G1 ona VLB/PCI 5248 CDU.7658 SCSI AX In Ext ЕТТ - | 
QUAD SPO PARALLEL PORT СО ROM DRIVE _ 399 Gye G4 Pra 2MB VLU.PČI $49 Г Cate 163.31 UJLUU 
OSKTTE DRV 12.525-14.35 . .... 175 4 Pel 569 COU-76 IDE 4X Int/Ext .169-318 — 10-2 PCI 2HD/Enhanced IDE 39 — 
ACKPACK 800МВ TAPE DRIVE.......... 249 СХЕ G4 Pro4MB УШ. 8 ڪڪ‎ 54ШЕ-3 2HDFO .. 40 KT445C 32-Bu VLB Fast SCSt-2 Kil $199 
B CK 800 i 
CKPACK 4 س‎ bJa [ | " КА * 545 ir ISA Bush хи SCSF2 «t 
BACKPACK 420MB HARD DRIVE 469 [ j= ; migas QHOID 88 КТС 16-81 БАП Mem ht CSR? ait 209 
a Y | i SVGA 1024 X х 768 148 15А VGA card $88 CD-5548 SuperQuad 4X AT Drive . . $189 | 4 | ҢА! Е y KI737C 32.51 EISA Fast SERRI Kit 296 
= SVGA 1025 X 768 1M3 VLE VGA carl. 98 CF-506A  CombeQuad 4X CD w/1.44 (ру. 239 ل ےا ا ا‎ 817575 32-8 EISA Fast пе SCS Сао 349 
sider SCSI... CD-S6AK Six Speed int... “939 22780 ‹ VESA 4 DEEDE Device, FOD 10550 КТЕ SE BILE Fan ELSE? KA 290 
Bernoulli 230MB Insider SCSI.............—.. $474 : ти VARY SERIAL, Parratiet А Game Pats 530. Ж Bi EL 
Bernoulli 230М8 Transportable SCS)... .474 [= НАШ N nc BA STE Same is 22780» WECPEPP Рип ^35 КЇЗ5бС 32-81 PC) tast Wie 5CSI-2 Kv — 329 
90 MB/1SOMB/230MB Cartndge. ...———. | ! A UMS ГЕ | XM5302A Quad 5 z IE 1 ЕС $179-329  3130PCI РО DEEDE 13 Devizesi 30 ی‎ РА 
"d , A нои 37 8% VLB IDE атта Û 35 К ache белет 
اا‎ = MULTIMEDIA XM3701 Sm Speed IDE invEd ...... 318-445 
4 А-ы JMNU  PUBCSL —. vza КТ410А VESAIDE Cache Ganî ет 125 
TapeStor Ратеёе! Рогі 250MB .—— $199 cd 6t IME зна ч 149-195 А а 32700. М.В SCSI 128 КТӘТОА PENDE Cache Сотой 168 
TapeStor Prelet Port. 420M8 ore, ——260 Steath 63 DRAM 1MB VLRPCI .,, 149 LB U ! = —— —— = 
TapeStot 850M9 Intérna 1B3 Stealth ба ORAM 2MB VLOPCI 199 CRMC- P400 Quac sped inven IDE ` 5149-29 f ry |] ee { 
TapeStor B50MB Раге!!е! Port 330 Stearn ^4 хаду Даз уати БРС 129-460 - 7 i 1 j ‚® Gi ESI 
4326hP Python 3-8GB Internal 999 Steath Video DAAM INS LB PC! 169 Bie. ж B- TINS l jJ cr s | ( aded as zi WEN! Sportster 14 4 int EX $94-111 
3326NP Pyton 4-868 Exernal 1099 Steath Video DAAM PMB АРС 229 ۹ TY me ades а LI " Sporister 28 8/94 Int . 199-242 
838-32MB-5 RU LIE : — IRD FEE Sportster VI 280 V4 we " ч үз 
ТҮРЕ r ГУ r1 DRIVE EXTERNAL CABLES f Couner V34 25 8/28 8 tnt Eat 87-42 
TEASE e са) RARD BRIN 50 TO SCSHII. .$50 SUPI4Pi 12914 4 Invest $79-99  Couner 28 8 Ext for PC Duy Standard 599 
Y CENTRONICS 50 YO MAC 25-PIN ‚25 SUPV34| 288 tid FaxModem 28 bint 209 Courier 08.8 PCMCIA V.34 469 
c MEMOR — — = E n ES price $o н. =ч SUPV3AE 288144 FaxMogem 28 Ей 239 = " 
A crit ا‎ \ f f- i f iL 
CENTRONICS TO 08-50... ... 50 | ] Р 
80 08-50 TO SCSI-I 50 е leaves T. — - 
—Ó 08-5070 08-50 — ...,...... ‚50 AJ 7 ч (ad ын Toe = ктан 89 
[ Pd - Accura 144 w fax InyÉxt - V34 28 8 етуи vat 178 
ТЕТТЕ ASG MOETOCENTAGNICS EXT... Gg лссша 288 V34 witax InvExt —. 383-218 үЗа 28 B Mim Tower w lax 199 
CANES 68 AD hiv 0 NTERNAL САВ Optma 288 V. w/tax 10И Сх... 385-426 V34 28.8 LCD External 499 
SPECIALIZING IN CORPORATEC COVERNMENT & UNIVERSITY MEMORY BUY BACK 22-9406 [13 EDT Tu $ cs N нн Us ЭРЕДЕ 310-1820 T DAT - ' 
— . QNS. - — 920/45 T 68-Ptti WIDE 3 CONN.2 DEVICE .. 55 : GOOLE 
Ети 72. PIN 72 PIN 215- '928-94 я А Scsi FAST РМ WIDE Н CON d DEVICE ..99 SalisFAXhon 200 Int... wm. $219 уза! 288 Modem 28.8 im — ... 
1X2:80:0-80..| 256X96-70-60 256 X32-T0-b0 215-928-9407 JE 3 PER MEGABYTE SCSI FAST 68-PIN WIDE B.CONN 7 DEVIGE 139 — SatisFAXtlon 400 ТИЕ 209-339 УЗ4Е 288 Modom 288 ta 169, 
ТЕТИВЕ 0-68 | 512X36-80-70-50 51232-70-60 FAX: mer sate IDE 40-PIN RIBBON 3 CONNS... . ...:. 9 ү 
-80-70-40 35-84-70-60..| 12X32-10-00. Е = е at FLOPPY & IDE CABLES SET , . 11 — 
LS Yo 215 Mas-one [5 НИИ | PASSIVE TERMINATOR 1% oa 
пета | [248181Я-И--И MELLA |215- = EE popu ACTIVE TERMINATOR... ES - F 


ЗЕТЕ GAT SECT 
bars ur wn ORDER $ и USA ч! РРО АКО MARQUES. иа 11277 мо 0 7 COD 400 1409 PA RESIDEATS ADO EN, Taf : Ы 1 
CONTIGUOUS И STATES ARE SHIPPED EIPRESS WAIL OR PRIVATE CARRIER ат 15*, V5 209 $190). HF DELIVERY COST ELTELCS CALCULATEO ANGUNT TOU LL BE SILLE Hl 
СОМЕ: ША ТИСК. LLL RETURNS РЕСЕ Welt IRD ORIGINAL INYCICE, CANCELLED CHEERS AND RETURNS FOR CREDIT SUSITCT 10 25% RESTOCKING CHARGE, RETZRNED UEFCHANCOSE z 


437 7 chestnut Street. Philadelphia ! PA 19106 · 


ERS FROU AAV WHERE IN THE (БА PRICES BND АЗАНДА ST F 
GROERS OUTSCE 
D CSDEAS CALL F8 


ANO RECEITEO ӨТТИ 14 DAYS FROM INETICE DATE SCANT, КО REFUSQS AFTER th DITS, SHIPPING CHARGES FOR RETUSNED UERCHANDUSE FOR REPLACEMENT КАС АДАТ CRESTS 
SET IS КОТ RETUSCABLE BAD UUST BE PAID 8T THE CUSTOMER WaT OCES ROT ISSUE PICKUPS EXCHANGES ONLY RI 
FRESGHT PRETAJ AND INSURED AND INCLUSE ALL ОМА. DINUALS à ACT . KORLO WIDE I$ КОТ RESPONS! à EERO Е 
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N 31 DAYS Q8 EEECRANDISE UNUSED AVZ IN ACE COND 


<a Contura 430CX 


Contura 420C 


"M Contura 430CX 
VEM. LTE Elite 4/75C 
3*2 © LTE Elite 4/75CXL 


17Е5000 
1ТЕ5000 
: LTE5000 
LTES100 
LTES100CD 
и LTE5200 


URGERE | 
Type/Speed 


486DX4/75 
486DX4/75 
486DX4/100 


486DX4/100 


486DX4/75 
4860Х4/75 
Pentium/5 
Pentium7 5 
Pentium75 
Pentium90 
Pentium90 
Pentium120 


PC CARD 
Qty/Type 


HARD 
DRIVE 


RAM 


SCREEN $ r^ 
ж ык , Std/Max 


420MB 
420MB 
720MB 
720MB 
510MB 
810M8 
510MB 
810MB 
510MB 
810MB 
ВТОМВ _ 
1.35GB 


2/ll or 14111 
2/ll or i/i 
2/|! or 1/Ill 
2/ll or 1/Ill 
2/l or 1/1 
2/l or 1/Ill 
2/ll or 1/11 
2/\lor 4/1 
д ОГ 1/111 
2/I or 1/\!! 
2/1 or 1/4111 
2/Il or 1411 


8/32 
8/32 
8/32 
8/32 
8/32 
8/32 
8/72 
8/72 
8/72 
8/72 
8/72 
8/72 


' 10:47 Color Dual Scan... 

10.4" Color Activa... 2v 
10.4" Color Dual Scan: — 
10.4" Color Active я 

. 9.5" Color Dual Scan... 
` 10.4" Color Activa ^ i. 

` 10.4" Color Dual Scan 
11.3" Color Dual Scan. 
10.4" Color Activa. з... 

10.4" Color Activa ^ 
10.4" Color Active 


| EasyPoint il 
' EasyPoint Il 


POINTING 
DEVICE 


Bit-in TrackBall 


: Bit-in TracKBall. . 
` Bit-in TrackBall 


Bit-in TrackBail 


Bit-in TrackBall : 
 Bit-in TrackBall | 


EasyPoint it 
EasyPoint 11 


EasyPoint Il 


EasyPoint tl 


VIDEO 


1MB 
1МВ 
1МВ 
1МВ 
1МВ 
1MB 
1MB 
1MB 


IMB 
S 1MB 


1MB 


IMB 


SIZE 


.. WxDxH 


11.9x9x2.2 
11.9x9x2.2 
11.9x9x2.2 
11.9x0x2.2 
11.8x8.9x2 
11.8x8.9x2 
12.2x9x2 
12.2x9x2 
12.2x9x2 
12.2x9x2 
12.2x9x2 
12.2x9x2 


WEIGHT 


LBS. 


6.25 
6.25 
6.25 
6.25 


6.9 

6.25 
6.25 
6.25 
6.25 
6.25 
6.25 


PRICE 


$2089 
2559 
2369 
2939 


3799 
4439 
4729 
5339 © 
.9599 | 


10.4" Color Active — 6379 f 


| Versa 2000 
| Versa 2000 


1899 
2399 
2599 
2599 
2799 


11.8x9.4x2.1 6.4 
41.8x9.4x2.1 6.4 
11.8х9.4х21 6.4 
11.8x9.4x2.1 6.4 
11.8x9.4x2.1 
9.5x11.7x2.1 6.3 
9.5х11.7х2.1 
9,5x11.7x2.1 
0.5x11.7x2.1 
9.5x11.7x2.1 


1MB 
1MB 
1MB 
1MB 
1MB 


Glide Touch Pad 
Glide Touch Pad | 
Glide Touch Pad ' 

Glide Touch Pad 

Glide Touch Pad 
Glide Touch Pad | 

Glide Touch Pad 
Glide Touch Pad - 

Glide Touch Pad 
Glide Touch Pad - 

: Glide Touch Pad 


350MB 
350MB. 
540MB 
350MB 
540MB 


486DX4/75 
486DX4/75 


2/ll or 17111 
2/l or 1411 
2/M or 14111 
2/ll or 1/1! 
2/ll or 1/1! 
1/11 or 2/11 
1/lll or 2/1 
1/11 or 2/11 
1/11 or 2411 


4/32 


95" Color Active ы 
‘Active 8/40 


10,1" corp Active 
10.1" Color Active 


Pentium 75 
Pentium 90 


1/Ill or 2/11 


11.5x8.5x1.8 6.4 
11.5x8.5x1.8 6.4 
11.5x8.5x1.8 5.4 
11.5x8.5x1,8 6.4 
.11.5x8,5x1.8 6.4 
11.5x8.5x1.8 6.4 
11.5x8.5x1.8 6.4 
11.5x8.5x1.8 
11.5x8.5x1.8 
11.5x8.5x1.8 
11.5x8.5x1.8 


. TracKPolnt Stick 
‘TrackPoint Stick 
TrackPoint Stick 

„TrackPoint Stick 

" "IrackPoint Stick. . 
TrackPoint Stick 
TrackPoint Stick 

. TrackP | 


10.4" Color Dual Scan т, 
10.4" Color Dual Scan ' 
10.4" Color Dual Scan 
10:4" Color Active. | 

10.4" Color Active oii. 
Color Dual Scan 
olor Dual Scan 


$2639 
2879 
3249 ' 
3799 ё 
4199 
3259 
3639 


8/40 
8/40 
8/40 
8/40 


2/ll or UI 
2/11 or 1/Ill 
2/1 or 1/11] 
2/1 | or 1411 
2/11 or 1/11 
2/1 or 1/111 

|| or 14111 


Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 90 
Pentium 90 
Pentium 90 
Pentium 90 
Pentium 120 
Pentium 120 


JE Ascentia 950N 
E Ascentia 950N 
= Ascentia 950N 
Ascentia 950N 
Ascentia 950N — 
Ascentia 950Н —— 
| Ascentia 950N 
Ascentia 950N 
Ascentia 950N 
Ascentia 950N 
Ascentia 95ON — 


10.4^ 1 MB 
"iO Color Activa Т a 
11.8" Color Active 
i B" Color Active- 


2/11 or I 
2/11 or 1/Ill 
2/11 or 1/11 


TrackPoint Stick i 
TrackPoint Stick. 


` AccuPoint Stick 
AccuPoint Stick . 
AccuPoint Stick ` 
AccuPoint Stick ` 
AccuPoint Stick 
AccuPoint. tick 
"AccuPoint Stick °: 
AccuPoint Stick 
AccuPoint Stick 
AccuPoint Stick . 


Satelite 1211005 
Satelite 7213065 
Satelite T2130CT ___ 
Satelite Pro 400С5 _ 
Satelite Pro 400CDT - 
Satelite Pro 410CS 
Satelite Pro 410CDT 
Portege 610CT 
TECRA 70065 

TECRA 700CT 


4860X4/75 
486DX4/75 
486DX4/75 
Pentium 75 
Pentium 75 
Pentium 90 
Pentium 90 
Pentium 90 
Pentium 120 
` Pentium 120 


2/ll or 141! 
2/ll or 1/11! 
2/ll or 14111 
2/ or 4/Ill 
2/ll or 1/11 
2/ll or 1Л!! 


11.8x7.9x2.1 
11.8x7.9x2.1 
11.8x7.9x2.1 
11.7x8.8x2.2 
114.7x8.8x2,.2 7.3 
11.7x8.532.2 68 
11.7x8.8x2.2 


ET ry Color seed 
e 3 Color Dual cr J 


8/40 


і 1МВ 
8/40EDO — 772MB 


1MB 


1/lllor 2/11 .9X7.9X2. 
1/11 or 2711 11.8x9.1X2.3 


11,8x9.1X2.3 


11 .3” Color Dual Scan 
Al olor Active... mE 


8/40 1.136В 1MB 


iMB 


"o Hd 


A ERN KU RRA Nil М 


деше HiNote Ultra 


10.2" 
772МВ 


=) HiNote 


‚к=; HiNote ___ 


l HiNote 


HiNote Ultra 

$ HiNote Ultra 
HiNote Ultra 
8 HiNote Ultra 


486DX2/50 
486DX4/75 
486DX4/75 
486DX4/75 
486DX2/50 
486DX2/50 
486DX4/75 
486DX4/75 


240MB 
510MB 
340MB 
_510МВ 
340MB — 
340MB 
528M8 
340MB 


9.5" Color Active . 
.. 9.5" Color Dual сап. 
"9.5" Color Active ^ " ^; 

9.5" Color Active 

9.5" Color Dual Scan. | 
9:5" Color Active: i 
9:5" Color Dual Sean | 

9.5" Color Active 

528M8 


4/20 
4/20 
4/20 
4/20 
4/20 
8/24 
8/24 
8/24 
8/24 


2/ll or 1/11 
2/llor 1/1 
оог 1/11 
2/1 or VIII 
2/ll or 1/4111 
2/Il or 1/Ill 
2/ll or 14111 
2/ll or II 
2/ll or US 


Bit-in TrackBail 
Вп TrackBall -: 
Віа TrackBall . | 


Bit-in TrackBail 


ВЕ TrackBall 
Вип. TrackBall : 
. Bit-in TrackBall ` 


Bit-in TrackBall 


1MB 
1MB 
1МВ 
1МВ 
1МВ 
1MB 
1MB 
1MB 


8.5X11x1.6 


.. 8.5x11x1.6 


8.5х11х1.6 
8.5х11х1.6 
8.5x11x1.2 
8.5x11x1.2 
8.5x11x1.2 
8.5x11x1.2 
8. STA ‚2 


4860X4/75 — 9.5" Color Active | 
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М New Media ^ ""| : 
m 28.8 NetSurfer He RES) k 


Bitin TrackBall | 


dm co 


Ethernet 
10Вй5е-Т 


-— chain your mobile PC to any 
-Ethemet LAN *Low power consumption 


— 
jn 


PC Card Ethernet Modem. 
with NIACK® 


E 

NEU and VFC) Fax: 14 * сы 

И send and receiver¥.42 bis SCSI' 
F data compressione. Celluar =< 


y telephone compatible 
“Voice recording ШШ 


~ PCMCIA fax/modem g B 1082 ie миин 
New Media's 28.8 NetSurfer PCMCIA Fax/ modem i b | Lom 
is the standard for high speed communmications | Т 
p the Б: The Plug and Play (PnP) compliant NetSurfer data ан up to 
| 115.2K bps, Auto install, Win Fax and Win Comm LITE and a lifetime Warranty. 


= & » o € » = 


1-4 ХАОВС 8. 


SCSI 

~d *Daisy-chaln up to 7 fs 

SCSI devices«Low power high speed $ Р ееш 

Optima 146 + Fax & 
with EZjtck 02252 | cM 

PEMCIA Type Gptima 28,8 + Fax 14.4 with eMjock 

Jii Hardrives | 

M 170 

ME 


p; 4 


Home d 
Away 
n ПЕМ slit 


КЕ 
ERE Communicator 


28.8 " 
| Communicator 


02225 


The New IBM Home and Away 
PCMCIA Adapter Card sg = 


e e 9 9 cC 5 " = о i 0H4707 


WORLDWIDE TECHNC ا‎ 


1-800-457-6937/ 1-215-922-0050 437 Chestnut Street, Philadelphia PA 19106 


ў: TERMS & CONDIRONS: Credit card orders shipped only to your verified billing address. Alt шї must be in new esatable condition, inc! Wenga опта: рз focking fee of 98, Freight charges are non-refundable. Рашт УТ, 
FIRMA} number is required for all returns, please contact our customer service department, М emoy products are third party, manufacturar s numbers оте capati be tésponsible for errors in typography or photography. D 
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= RAM 
~ Std/Max 


PROCESSOR 


- Type/Speed POINTING 


VIDEO 
ВАМ _ 


‘SIZE WEIGHT 


Жн uus. 


SCREEN SIZE 
nem ад PRICE 


== 


4560X475 540MB or 2T Тай ой МВ 


486DX4/75 
486DX4/75 
486DX4/75 


— 486DX4/75 
ПЕТ 486DX4/75 


486DX4/75 


_ | 486DX4/75 
___ 48605 
_ 486DX4/75 


Pentium 75 


_ Pentium 75 


Pentium 75 
Pentium 75 


Ў - Pentium 75 


Pentium 75 
. Pentium 75 
Pentium 75 


. Pentium 75 


Pentium 75 


- — Pentium 90 


Pentium 90 


TrackPoint ili 
TrackPoint 01 
TrackPoint Ill 
_ TrackPoint Ili 
TrackPoint Ili 
TrackPoint Jil 


1MB 


TrackPoint lll 
TrackPoint Hl 
TrackPoint HI 

- TrackPoint 11 
TrackPoint lil 
TrackPoint 101 
TrackPoint 111 
TrackPoint Ill 
TrackPoint lli 
TrackPoint lll 
TrackPoint lil 
TrackPoint Iil 
TrackPoint ill 
TrackPoint ill 
TrackPoint 111 


1MB 
JMB 
1MB 


— Pentium 120 
- Pentium 90 


TrackPoint Ш 
TrackPoint Ho 


MB 1367 


Pop-Up Mousa ' 
1MB d | Ax7.3x1.6 


— ... 486DX4/75 
Pop-Up Mouse 


_340 MB 
i __4860Х4/75 | 


2/ll or 1/14 
2/ll or Ill 


Bit-in TrackBall 
Bit-in TrackBall 
Bit-in TrackBall. 
Bit-in TrackBall. 
Bit-in: frackBall ' 
Bit-in Trackball 


2/\ of 13111 
2/|! or 17111 
| р д/\! or 1/11 
1268 2/ll or 1/Ill 


IMB |. 
1MB 3859 
4889 
5234 
-5797 


6539 


11.6х8.9х1.9 6.8 
IMB . 11,.6x8.9X1.9 6.8 
1MB , 11.6x8. 9x1 3 6.8 
1MB 6.8 
1MB 31. 8.9x1.9 6.8 


Li ra oan ctive 
10.4" Color Ac stive _ 


B 5000 | 


( | Pentium 90 
ГАЧ BET i 


Pentium 90 


asked Cd Va v 


5.0 ‘$1627 
5.0 2014 

6.2 
| 2. 6.2 2867 
11x6X9x2. 6.4 3444 
11х8.7х2.2 _ 2769 


1MB 
2MB 


ouch P 
Point Stick 


ER IT 


| 2/\! or 17111 
10. З; poo mE can _ 


2/1 or 1/1! 


"Pentium 7б 
__ Pentium 75 


524МВ 


Point Stick 
Point Stick 


2/1 or 1/1 
2/ll or 1711 


2/M or 11111 
2/ll or 17111 
2/\l or 17111 
2/\lor 17111 
2/\lor 1/7111 


ae 
11.1x8.7x1.9 
11.1x8.7x1.9 


2/ or 17111 
2/M or 17111 
2/l or till 
2/ or 17111 
2l or 17111 


11.3x8.0x2.2 


113x832. 1 
11.3x8x2. 1 


й 


“SENS сла ae 9/32 1268 Bici TrackBal 


i5 Y i ТЕ K OmniBook 600C AMB $189 TravelMate 4000, 4000E, 4000M 16MB $849 | Re | ГЕ DIK 

Je T. © ҸӘ: OmniBook 6000 BMS 389 TravelMate 5000 8MB 389 RRS E DPL wa BN 
MEMORY сш = i теман m шщ E»EEV E aS 

ES f 00 Daien 450 0 a ме з < 

| М МЕМ Extensa 450, 4507, 455, 4557 16M8 649 355-360-7 
Ascentia 9008 4/50, 4/75, 9100 4MB $189 T yis n e v НІВА MEM M TBM 524 MB-5895 ` BIOMB-S1095 

e og 2 y E nie dm ey ThinkPad 701 teme 649 Portege 610С1, Satellite Pro 400CS, 400CDT SMB $389 7T10MB-5995 1.2GB-51695 ү 

P&/2 CLS7SX, ThinkPad 700, 700C, 7200:  4MB 188 potega 65007, Satellite рго 49025, 400001 ТМВ 749 ИШ. IDELS 700-700C-780-720€ | 

Î rE Lnerzo, Lite/25, Lte/25C, Ute/25E амв 15g ThinkPad 750, 755, 355, 340 (All Models) eae rM DERE call T e 340MB-9005 720MB-S1495 
LE 20, Ше, "А9280, Lle/25£ ame sag  "SZLLS7SK ThinkPad 700, 7000, 7200; BMB зва TI Beg TIE UM 524MB-S1295 | 
LTE Life/20 SC. Lite/25E 1EME gpg ThinkPad 750, 755, 355, 340 (АП Models) T2150GDT, T2150CDS, 12155007, 12155605 1 
ITE lite 47860 /336, [БЕ [2551 Mono Notebk 4MB ngg- ППКР 750, 755, 355, (All Models) 16МВ 689 T2110, T2115, T2130, T2135 S 1 DIC i 
ITE Lite 4/250. 7330 SE. 2551 Моно Motebk GMB 389 ThinkPad 750, 78005, 7500, 750P, 755 32MB 1449 12100, /CS, /CT, T2105, /CS, /CT 8MB 289 S40MB-5725 720МВ-5895 Р 
ТЕШЕ A28. АС БЕ 2551 Mono Nolebk 16M 649  IMnkPad 7201, 750, 755, 360, (M Models) AMB 189 Т2150С07, T2150CDS, 12155001, 1215508 ee 
ITE Lita. 4/400, /50E 400%, fcx ла amp 180 ThinkPad 355, 355CS, 3550 12110, T2115, 12130, T2135 | AEC HS A Е, V, 
LIE Lite 3406, /50E, 4067, /S0CX,/75CX BMB 389 тулра 130,150, 155, 361, (AN Modals; «END, S49 i au e M ERA 340MB-3585  720MB-51095 

HE це дш, S шо, cx 760 16MB 783. ThinkPad 7301, 750, 735,380, (A Models) 16MB 699 h Mahy ka te e e m | 324MB-5895 1.268-51695 

f Contura 4/25, 4/250, 4/25СХ aMB 389 ThinkPad 738 35505, 355 eme да T2100, /CS, /CT, T2105, /CS, (CT 24MB 1278 TOSHIBA 524M8 15MS IDE $399 

! Conturs 425 4200 UNDE 16MB 843 T2150CDT, 72150С05, T2155CDT, 12155С05 | Same ISMS scsi aug 
0 Ы 1 L] [] 1 
COO tM TN ECN I CILE ои ZANITH BATA M MK RUN эт 
ontura canis. 4 тае Versa, Versa VH 9, | 
Contura 420 0X4/75, 430 DX4/100 UttraLite Versa, Versa E, M, P, V, 4000 16MB 649 Z-Star ЕХ 4MB $189 SEAG ATE 13IMB 16MS 5169 
Contura 4006, 400C%, 4 410 4100, 410CX BMB 349 Versa E, M, P, ¥, 4000 P75 32MB 1509  l-StarEX 16MB 649 210MB — 18MS — 189 
Contura 420 DX4/75, 430 DXA/100 Versa S, 2000 4MB 189  Z-NoteFiex 4MB 189 420MB — 16MS 289 
Contra 4006, 4 ФОС, 410, 410C, 410CX 16MB 649 Versa S, 2000 BMB 349  Z-NoteFier ВМВ 389 S24MB TOMS 399 


Contura 420 DX4/78, 430 DX4/100 


Versa S, 2000 16MB 649 16MB 689 Md 


WE ACCEPT PO'S = 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


4x32-70 16MEG, 72 PIN-$489 


PIPELINE BURST CACHE MODULE 
256K-$79 — 512K-$189 


1x32-70 4MEG, 72 PIN-$124 


T400, 600 
8MEG-$439 16MEG-$879 32MEG-$1759 


THINKPAD 755, 750, 360, 355 
1.3 GIG HARD DRIVE-$1119 


| CACHE MODULES 


MONEY BACK 
GUARANTEE 


CACHE MEM 


12NS  15N8 20N8 2888 
ка - во ӨШ ш экил 
Eo-sg 5 
Bii A 1190 T^] E00 иналы ا‎ 
HEN ا‎ E. 
m x 300 700 6.00 ee 
120559 - 29.56 26.00 24.00 
Individual D-RAM Chips 
3 m Wr июн 80287-XL 39.00 
- 685 645 525 4% 80387-16 DX 39.00 
E 125 675 650 595 60387-DX (Does All} 39.00 
- иж: 80487-SX (Does All} 199.00 
- 1990 1800  - - intel SL Mobil 69.00 
- eee = aux 2900 
& - - - - 20 
2558 $0 s » " E £ Imal 20SX 29.00 


em ай BÀ Lowest price on Intel overdrive chips 


CYRIX DRx* 386 to 486 Upgrade 
Clock Doubler 


CX486 ORx2-33/66........229.00 


eg x 
16Meg x 9 (9 chip) 


72 PIN SIMMS (tisa), eno 

U-—— U EA 
512x302 mj 89 #00 690 x64 16Meg 493.00 
i mg i E mg w 00 ME iN 4x64 32Meg 989.00 
4138 18 Mg $5900 — 54900 590 5561 Мед ани 
8x36 32 mj 1159.00 — 113900 113900 

18x 36 64 mg 256900 25000 — - 

1x324 mg 12900 12400 — 12400 

2x38 mg 24900 — 23900 23900 

4x32 18 mg 29900 48900 48900 

ium 09900 97900 97900 

"UA ш | 
4432 1619) EDO AQ 00 58500 2 8Meg Fara, ose ло 319.00 
Bx232mgEDO 120000 12890 —- Cc MM uo or 619.00 


CYRIX FASMATH PROCESSOR 


pi executed up to ЗХ faster + ec object code compa, w/intal 

83D87-40MHz - 79.00 83D87-33MHz — 49.00 83587-255Х Ver. - 49.00 

83587-335Х — 65.00 PC Week™ rated 41 over all math chips 
5 Year Warranty* “АП Downward Compatible " 


AST MEMORY 


AMT. UPGRADED 
AMeg 


MODEL 
Bravo LC Series, Bravo MT, Bravo М5, 
MS-L, Advantage Pro DX33, SX25 


00 
Premmia LX P/60, MX4/86d, 4/1007, Р/60 Med 0ш 
eg 958.00 
64 Meg Call 
Premmia 4133, 41335, 450d, 4500 8 Meg 338.00 
Premmia SE 4/33, 4560, P/5 16 Meg 658 00 
Premmla MTE 4/33, 4/66d, P/60 32 Meg К 1145.00 
Manhattan G, V Series Server 64Mag — 501159005 2298.00 
Power Premium 3/33, 4/33, 4/335, 4/50d, 4/66d 8Meg 500780-001 378.00 
Premium 485/25, 486/25E 486/33, 486/436 
Premium 385/33 TE, 486/25TE, 486/23 TE 
Prem. || 386/25, 386/33, 486/33, 486 SX/20 
Bravo 486/25, 485/33 2Meg Kh 500780005 118.00 
Advantage 486/25, 486/33, 486/33Р, 486 5X/20 
Premium SE4/22 Meg Ki 500780-001 338.00 
Premium SE 4/50, d, 66d, P/60 1 Meg bs $9.00 
Prem. 386/331, 386 SX16, Prem.(t 3885Х.20, 366/25 {мер 500780- 168.00 
Premmia GX P/90, P/100 BMeg KiUT&MeQKi] 501565-001/501566-00! 378/699 
32Meg — E 501587-001/501586-001 13582699 
0-32 500818-001 15900 
Ambra Pentium-60 4/8/16 Meg 144/299/599 
; 2/4/8 Ме) 109/169/319 
Ambra N Se 48/12/16 Meg 179/319/549.618 
bra SN Series 4n6 179/538 
Ambra Sprinta SLO ti 2% 89/319 
Ambra N-75, N-190 481 164/319/619 


MAGNAVOX 


286/386SX-16, 388SX-20, 4865Х-20 А 386-33 ali are 72PIN SIMM. 
1MEG — 59.00 AMEG - 159.00 BMEG - 319.00 18MEG ~ 549.00 


ZENITH MEMORY MODULES 


MFG. PART Ӯ 
2А3800МЕ 
2А3800МК 


2386/33, 25, 20, 33£ 
2386/33, 25, 20, 33E, 486/25Е 


We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 


NO SURCHARGE FOR MASTERCA 
2000, GOVERNMENT & TM 


[VK кораш 


t retunds We accept MC, VISA. Discover, AE, рпраб 1 
Hn o oret rd ond ann UPS, FEDX mus! be for. 
* ML PART #5 ARE FOA REFERENCE ONLY «МН $4000 М REFUNDS ON SHIPPING. 


SECURITY WILL 
FAX: 310-539-5844 NOW OPEN TOLL FREE 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
Circle 146 on Inquiry Card (RESELLERS: 147). 


WE WILL TRY TO MATCH 
NY YA 


OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


Vox WITH MODEL NO. 
30-286, 25-286, 50 MTHR ED. 
60-04 


1 
80-111, 311-121, 321, 081, 161 
80-421. A-81, BÛ-A31, 80-111, 80-311 
70-061. E61, 121, 502, 555X, 65SX, P-0. 
5515, 6515, X-Stabon 120 & 130, 359%, 3515, 40SX 


6451060 (4Мед 
6450604/9267 156 (2Meg) 


pet шч 70-421, 8-61, 8-21, 8-61, 355X, 3515, 405Х, Val PL 3257 
hee Hi | CM 406X, 55SX. 655X, 55LS, BLS br 
апшыр. Баа 658X ASK, 35960345 15400 
TTS ISTE] P/S1-288 49.00 
1 TRIES PIB & P/ST/3885X-2121 109.00 
a AR Р/51 А P/51/3868X, Model-2121 189.00 
ia reo HA PSI Expart, Consutlant, Willow 154.00 
rn. IR vedi (inimi Value Polnt Pertormance, PG Server 4/66 154.00 
ris i iva 310, 330, 350, 510, 530, 710, 730 129.00 
TIHI Mi Арма 340, 330, 350, 510, 530, 710, 730 239.00 
Eia Ter] Арма 310, 330, 350, 510, 530, 710, 730 482.00 
RPT HS А | Аріма 310, 330, 350, 510. 530, 710, 730 972 00 
zn gue Value Point Performance PC Server 466 298 00 
Deu Valua Point Perlormance, PC Server 4/66 559.00 
Value Point Performance, PC Server 4/66 1239.00 
56, 57, 57SX,90, 95, Р-75, 57510 90 00 
- E Ext Por БТ 3865X 139.00 
6450128026 .90, 95, P-75, , 9b, Ш Р 
= Mod-2123, 2133, 2155. Val Pt 77, 486052, 4855X. 5УВ85 
Value Point 77 486DX2, 4865Х, SVA 85 
84501230237428 (8M&g 355K, 40SX 319.00 
6450130/82G7202 (Me 56, 57, 575X, 90, 95, P-75, 57510 318.00 
Value Point 77 486DX2, 4865X, SVR 85 
B451158/9207208 (4Мер eco) 488; 95XP; 95А (install in pairs 19900 
8451159 (BMeg ecc 486; 95XP; 95A (Install in pairs 399,00 
9072002263700 (Ше ex] 95950РТ 71900 


IBM NOTEBOOK & LAPTOP MEMORY 


0761415/07G1420 - Thinkpad 750, C, 700, С, 720, C. CL57SX 17500 
07681416/07G1421 (BMeq Thinkpad 750, С, 700, C, 720, С. CL575X 339.00 
66G0095 (18Meg, 32Meg) Thinkpad 750, C 629/1268 
6660094 (4M Thinkpad 755, 360, 355, 340, 450 164.00 
6660094 (8Meg Thinkpad 755, 360, 355, 340, 450 318.00 
660094 ( 16Meg, 32Meg) Thinkpad 755, 360, 355, 340, 450 509/1220 
8189098 (4Meg) Thinkpad 500, 51005 (3.3 vail 164,00 
1189099 (Meg, 16Meg) Thinkpad 500. 51005 (3.3 volt 318/509 
79F0993 (2M LX40, N335X, PS Note 103.00 
79F 1000 ha LX40, N335X, PS Note, Tkpd 350, 350c. PS Note 425 164.00 
79F1001 (8Meg , N33SX, PS Note 319.00 
Hard — 710 Mag, 1.3 Gig) Thinkpad 750, 755, 360, 355 768/949/1118 
AMeg/16Meg) Thinkpad 755 Dimm Modules 169/81 
4Meg/16 Meg w/Adap Thinkpad 755 228/078 
0378 n Thinkpad 350, 350с, PS Note 425 31900 
6080379 (16Мер) Thinkpad 350, 350c, PS Hote 425 569.00 
i NE pm EE 
9257261 (8Me9. Thinkpad 701C, CS, Butterity 319.00 
9267263 (16Мер) Thinkpad 701, CS, Butterfty 603.00 
AMeg/8Meg/18 A (7301 оу) Thinkpad 340, 7307 190114629 
аМер, Heg, 16M89) Thinkpad 760 179/339/639 
Thinkpad 820 390/728 
AMeg/8Meg/16Meg/32Mg Thinkpad 850 Pond 15/1438 
4Meg/8Meg/18Meg/32Meg . — PC3O0 Pintium 19/338/529/1259 


COMPAQ MEMORY MODULES 


Deskpro 3868 1Meg Module/4Meg Module тёз 
1 н) Board/4Meg Board 149/249 
Deskpro 386 25E/20€ 1Meg Module/4Mtg т\з 
DINE 4 Meg Board 149/248 
Deskpro 386/25, 20 1Meg Mocue/4Meg Module 79/169 
Deskpro System Pro 355/33, 486/25, 436/501. 2/8/32M89 93/299/1390 
Deskpro 4/661, 4/33t, 4/2515, 37931, 3/251 2/448Мер BIH 
Deskpro "M° Series Expansion Board OX 119 
Daskpro 450, 466, 4100, 575, 590, $120, 5133 4®16/32Мер 150, 318. 810, 1149 
Deskpro XE 4335, 450, 468 248Мю) 89154318 
Deskpro XE 580 26A 128Meo 355818/127 0/247 CARI 
MA AS и Шы 
resatio , l ' т 
660, COS660, С05720, 608724, (05744, 005650 к= у 
CD5920, CDTYS20, 924, 605924, С05954 
Presario 400 Series, 600 Serias, 800 Series 24//10/32Meg 89/154/3109/848/1189 
Presario С05774, CDS972, С05962, SR o {п рш) 42016732400) 139/273/548/1099 
(05992, 7152, 7170, 7180, $546, 9564 
Prolinea 4/255, 4/33, 4/335, 4/50, 4/68, CDS 1/214 fog 9/80/154/319 
Prolinea MT 4/335, 4/50, 4/65, Enhanced 4/335, 4/505, 4/50, 4/68 2/4/t/19/32 Meg 59/154/319/549/1169 
Prolinea 450, 466, 4100, 575, 590, 5120, 575, 590, 5120 4162M 154318/649/1189 
575 mini, 5100 mini, 5133 mint 
Proliant 1500 5/75, 5/100, 1500R 5/75, 5100 install in palts) 4/8/16/22M6g 154/319/018/1189 
Prosignia 300, 575, 590, 500 5/90, 500 5/120 install in pales) 4/8/16/32Meg 154196131189 
Proitant 1000 5/60, Prosigaia 5/50 15/32/64/128/255 618/1276/247 847 5& Call 
Proliant 2000 486/50, 5/65, 5/90, 2000R 5/66, 5/90 10/32/64/128/258 615127624784 T /Call 


4000 488/50, 5/68, 5/90, 5/100, 4000R 5/66, 5/90, 5/100 
4500 5/100, 4500R 5/100 


COMPAQ LAPTOPS & NOTEBOOKS 


Eita 5000 8Meg/16M40/32Me/64Meg 329/539/1249/2559 
LTE/3865/20 4Meg Module 121125-002 209.00 
LTE LITE/20, 25, 250 4Meg Module 29769- 209.00 
LTE LITE/20, 25, 25C Мер Module 129789-003 43900 
LTE LITE/20. 25, 25C t6Meg Module 129 563. 
LTE LITE 425C/33C/25E/25t 4Meq Module 142337-002 179.00 
LTE LITE 425C/33C/25E/25L 842) Module 142337-003 31800 
LTE LITE 425C/33C/25E/25. 16Meg Module 142237-004 61900 
SLT/286 4Meg Мойше 110237-001 179.00 
SLT/386 118304-001 109.00 
SLT/386 118205-001 195.00 
Concerto, LTE Elite 144790-001 164.00 
144790. 319.00 
144780- 609.00 
Contura 320, 325 139497. 98.00 
139498-001 164.00 
aMeg 139499-001 319.00 
Contura 400, 410 "M. у Beo Med Р s 918609 
fi to 16Meg/20Meg 8/6097 
Cartura 4/25. 4/256, 4250X Meg 14 1 164.00 
146521-001 31900 
146531-001 619 00 
Aero 4/25, 4/33 190532-001 164.00 
190597-001 319.00 
MAXTOR WESTEAN DIGITAL 
BSOMB CFS B50A $180 Б50МВ 7850 AV $199 BSOMB АС2850 $109 
1.2018 CFS (275A 259 1.2619 71260 AV 259 12610 AC31200 279 
18618 — 318 1600 — 309 1606 AC31600 349 


PRICE 
139 
169 


499 
11 170 Mg 329 
m 1! 280 Mg Hard Dri 


MODEL 

S-RAM Cards 1MEG 
S-RAM Cards 2MEG 
28.8/14.4 Datz/Fax Modem 


Жз 
229 Аий cae 
Multimedia Combo. Sound/SCS! 


14,400/14,400 Data/Fax Modem ce yr ج‎ m کا‎ 


Raadwriter Card (15А Slot) 


Lan Ethernet (Саах), (10 Base T) pe Il! 340 Mg Hard De 928 


Portable СО ROM (4x) Cal Sr ао e Modem 1) 28.8 Adaptor 849 
FLASH MEMORY 2Meg-99.00 6 Meg~229.00  10Meg-349.00 — 16Meg-528.00 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9—4 PST 
All products brand new & * We buy excess inventory 


Trademarks are registered with their respective companies. 


e 


29895 Lockness Avenue • Torrance, CA 90501 


1-800-133-3726 == шуш 
(us and Canada) 1985 Without Notice 


— 


BATTERIES | 
ж ж CALL FOR NOTEBOOK AND LAPTOP BATTERIES ж ж 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


TOSHIBA LAPTOP MEMORY 


MODEL AMT. UPGRADED 
T2000SXE/22008X/T1800. 1850, C Мау 4TM, 
T2100, 2105, 2150, 21865,2110, 20315 — 4Mag/EMbg/16Meg24 Mag 
TA4DOSX, SXG 16400, 16600 Meg 
Т44005Х, SXC T9400, T6600 MG 


T44005X, SXC T6400, T6800 16M0g 
T4500, C, 148099, 14700, T1900, б, 71310, 1950 (3.3 v) 4Mag 
T4900, C, T4606, T4700, 11900, С, T1810, Tt950 (8.3 v) Meg 
14500, C, T4600, T4700, T1900, С, 71910, T1950 (3.3 v) 16Meg 
T4700, 4800, 4850 (Hard Drive) 524Me9/710M89/1.3 Gig 
T3400CT, 72400, T3600 4Meg/8Mag/16M8g 
340067 32Meg 
131008X 2Meg 
31005 46) 
152018500 2Meg 

Meg 


LL } 
I Lr 
кыы 

MI ere ine E HÎ "-— 
mre ue Prud 
Ше ы (CAF for other Globatysn ижин 
bac a ed EX Saran чый 
ТИ I ig 
pian iara Boe tes seg m1 dts 

: Шын 
- A" ! ues 

quip ‚тыш! 
Те zr Бї gum 
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А 
Lx 

ВА 
ES 


f 
i 
: 


E 


t 

VÉ 

ne 
#5 


a id 
a 4 


BB 


iu 


=m m سے سے‎ == 


и 


EXE шй TH rump 


Я 


MANU. PART @ PRICE 
wans 

1607219509599 

PA2004U 189.00 
PE-PA2DOSU 37900 
PC-PAZOTOU 659.00 
PC-PÀ20120 369.00 
PC-PA2013U 219.00 
PC-PA2014U 609.00 
739/969/1119 

PO-PAZOISU 170340819 
1549 00 

PCt5-PAS308U 109.00 
PC15-PAB310U 18900 
PCTO-PAS3O4U 4900 
PCTO-PA8313U 369.00 


12407660 


3 
501166-001. 
501318-001, 


РЕС 37651 
23050-09100 


PCA 0063-3001 


285, 3865X 


In 


sii 
rim 


ا 


| 
E 


Ai 


1 
TELHAN 


Н 11 

EI |. 
AMOUNT UPORADED OKBd 2560 1 2 3 35 4 5 6 0 1 0 
Canon LEP 430 - - @ - > „жж v > 9 - e 
LBP 860 - - - ® = -JA - = W BIW 
LBP4 - - A M = = - = = = - - 
Epson 6000, Action La - = тй = of Já - = 
Epson Action Laser 1100, 1600 - - E N - - 59 ~ ~- MY = 
Epson Action Laser \! - -  - 208 - = A =~ v m - 
8000, 1800, 4000, 4100.4300 ~ - 8 -M - - 37 - CM CM Cu 
1800, 1500, 5800, - = 2. L „юш E 56 Е 

2. 2D- e = = n - - 79 - - - - v 
HP 3, 3D, 3P, 2P 2P+ - - 9 - -WÑ v - - = e 
НРА riers - - a B - eM) = - 2 ~- e 
HP 4P, 4PLUS, 4МРт 1600, 18000. = - x 9 © eB =~ «mm = « 
HP 4L - „ jM a e e MS o «= 33 = n 
HP 351 - - B - = = 18 = - a - 
НР 451 - - - Q - -W - = 2 - o e 
HP SL - - 69 $00 = - 29 - - 2 + - 
HP 5P E - -B - -W - - W W - 
HP Design Jet 600, 650, 200 E - = Bü o - = 49 += = 2 - - 
НР Desket 500, S0 510550560 = 45 = - = = - = = = . > 
HP 12000, 1200P - = ake = „аю co AM dE Е 
HP XL300 69 = > «u = -H - -ARR >» 
IBM Laser 4019, 4018€ - + = = ~ =- = = = e 
i} t 4029, 4 - - - - - = 169 - = E ва. 5 
IBM Laser 4039, 4079 - - =- 9 - - @ - =~ 3 - = 
Konka LP-3110 - - $9 16 29 = > = e > = e 
Lexmark, Optra L, LX, В. АХ - ~ = => = -B - - 9 « 9m 
Lexmark Valuvestter - - 59 W - =» W n - = = - 
Lexmark Winwriter 200, 400, 600 – - 8 @ = -WÑ ~ = „ o >œ 
NEC 90, 290 - - = WH  - - = = = e e 
NEC 95, 97 E = «= @ o e „ ec u - ~v - 
Oki 400 - - = 14 19 ~ 20 ~- - a - - 
Oki 400E, 400EX, 410E, 410EX ~ - 1799 = = > = = > = e 
Oki 830, 840 - - - 9 - = = = = = = = 
kard Bell PB 9500 - - -Ñ - -A - - >- = >» 
Packard Bell 9815 - - БИ EMO = 2 = 
Panasonic 4420/44501 - = a Hj) e e B= = o „ a 
Panasonic 4410/4430 - - = 19 - = 8 © - v - e 
Panasonic 4450 E - @ = = = = = = = > e 
Panasonic 4400/5400 - - Bu - = - = > = - 
onic 4440, 5410 = = aM - -Q = - >» = > 
Sharp 9400, 9460, 9600, 9700E = ~ G 19 - - 22 - - = = > 
Sharp 9500, E, Н. 9700, Н - - Ñ >» > M - - e o e 
Ti XUPS17, - - 4 - = = = = = „ = e 
Ti Maceotaser Pro E, Powerpro Pro 600 -++ ~ $9 9 - -29 - - 4 - = 
TI Microwriter - - 9 9 = = >» - = „ = „ 


BAR CODES Bar Code Reader Fon 


DESKJET SOLUTION for ОКИ 500 & Pius, 92 Fonts, 4.5 pt-30 p 
IBM aeta, 4U19E, FONT CARTRIDGE 209 Fonts, Turbo ع‎ 


TURBO 2. 


109 Scalable Ро 
09 Scalable Fonts to Ап 


КЕЕ 


IDGE 
OKI 400, BOD 41 tonts, 11 typestyles .................. 


ard .., 
Comparable to Pacific Data's 25 CARTRIDGES IN 0 


‚аө ese mean nha queant ha ph ане n Para ea aan 


Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
Sat. 10:00 a.m. to 12:00 noon 


.JAMECO 


ELECTRONIC ELECTRONIC COMPONENTS 
-COMPUTER PRODUCTS | PUTER PRODUCTS 


Your One Stop Component & Computer Source 


Products in yellow offer as lowes TEL 
ч паана уе mw, | Keyboard Blowout! - "$19 gu Keyho Hyundai Full Page Monitor 
speclal pricing readers my: Жа 95 ürdi The full page monitor is a Р 
Take advantage of these outstanding GI LLLEIEREHIT ЧЕНЕ unique, dual-purpose 
values by mentioning VIP 386 when Ed in " КЫН. Our new Windows:95 keyboards include three monitor that functions both 
you call today to place your order. Miel E ERI additional keys fot use in Switching between active |as a normal black-and-white 
ap cs applications, accessing preloaded'applications and | VGA monochrome monitor 
eee o ce e [йе ua чок WR. Cg шше montor n 
Bare-hones System iu reid ide E —— а a $19.95 | Windows 95 faster and easier ->i display the complete text of 
| оаг -key keyboar use 114850...59.95 | 499813 Win 95 104-key keyboard ... $19.95 | à Standard 8.5° x 11° letter 
imi сазе гони А 114850 18-Кеу keypad for 114868 опіу........34.85 | 128821 Win 95 104- dej KB w/ trackball 5199 “ai bk aga М 
Supply. Monitor and Keyboar 78297  101-key AT compatible keyboard ......19.95 | aaa Macs VaL o sal ьи | video system | 
not included. 67432 10 ff cipere А compat. 19.95 101-Key Keyboard w/ Trackball ; v Po TEE ons na display | | 
* Cyrix CX486DX2-66 CPU 119044 101-key w/ trackball, PC/XT/AT; PS2 59.95 | * PC/AT and —n— окат раде mod Ty UIS NOI ду а: 
» 256KB cache memory 1 compatibles ma = 8 3 word processors * Full page screen drivers for 
СЕВО ан Hanke 119167 101-key foldable, PC/XT/AT; PS2......69.95 |, Tactile click у AE many popular programs 
oí d and оге п bank 17128 101 -key enhanced keyboard jns 9.95 sound and feel [SUAM Y n e Works with any IBM-compatible VGA system ~ 
of two SIMMs up to 64MB |j 119554 101-key w/ built-in phone headset ..99.95 | „ “N-key” roll-over no special video controller needed 
„ Seven 16-bit A three 32-bit (VESA local b 124089 101-key multimedia keyboard.......... 89.95 | for quick typists * Adjustable tilt mechanism e Scan frequency: Horizontal: 31,.5kH2/35.5kHz 
нао STE BIOS (with uk US) | 119669 124-key programmable keyboard ....69.95 | « Requires DOS 3.0 or higher Large Vertical: 96/58/60/62/70Hz 
p 17136 — 130-key keyboard with calculator ....79.95 | * Menu driven software driver included кра | * 640 x 350, 720 x 400, 640 x 480, 640 x 550, 
management, green PC compliant) 7 Trac 640 x 600 • Non-glare screen * Power: 120VAC 
z ~~ | * One-year warranty on-g 
128670 486DX2 66MHz ........................ $329.95 Jameco Heat Sink/ УУ 128717 Keyboard w/ trackball..................... $89.95 |° Size: 13.9°L x 11.7°W x 15.0'H * Weight: 25.9 Ibs. 
Jameco 80486 Turho Fans for 80486/ ` Soundwave 32 Pro 16-Bit | 122809 full page monochrome... $119.95 
Motherboard | Pentium CPUs! jb || 9% Stereo Sound Card 800dpi Hand Scanners 
* AMI BIOS j Keep your 80486 and Pentlum cool! With Wavetable Synthesis These professional 
e Supports CPUs; 1 Я - • High efficiency cooling fan design 118092 * AT and compatibles tl eee эе жү 
486DX 25/33/40/50MHz ИШЕ • Installation is easy! Just snap it in * DOS 5.0 or higher, und aro КАТЕ Windows 
| 85497 486 CPU Heat Sink only ............... $9.05 |. imum. ат отоло based applications. 
Hide ha 67660 486 CPU Heat Sink w/fan ............... 8.95 | drivers (85) P/N 128776 supports 
Mer dee ШООК | 112379 486 CPU Heat Sink w/fan & heat pump 49.95 | e Complete suite of Беа E pile d Ad UT 
486 Overdrive?" 50/66MHz (internally) 117348 Pentium 60/66 Heat Sink w/fan .........14.95 | software including voice recognition, special 256 of gray shades. • PC/XT/AT and compatibles | 


P24T, Cyrix CX4868 and Cyrix CX487S 
• Supports 32MB RAM on board (OMB installed) 


118092 Pentium 75/90/100 Heat Sink w/fan...14.95 


64-Bit PCI Local Bus arenitos 


* Supports 256K x 9, 1M x 9 and 4M x 9 flexible е? 
cache ВАМ 32KB/64KB/128KB/256KB Accelerator Card AL | 
(OKB installed) • ІВМ 486 and | 

* Опе 8-bit slot, six 16-bit slots and two up, PCI 2.0 
(or three) Vesa slots compliant 

• Size: 8.6°W x 10.2" * Weight: 1.6 Ibs. * 1МВ DRAM 

* One year warranty Ud on 

oar 


127061 80486 Turbo МВ w/o CPU ........... $89.95 
| Jameco Motherboards 


* Some motherboards also 
available without CPU. 
Call for details 

* Diagnostic and operating 
system software available 

• One-year warranty 


upgradeable to LE... | l 
2MB or 4MB using 256 x 16 DRAM P/N - 128688 

* Drivers for many Microsoft® and other popular 
software applications including Lotus, AutoCad 
and 3D Studio (3.5" disks) 

* VGA, SVGA and multi-sync compatible 

• Feature connector VESA 26-pin header with DB15 
video connector * User's manual included 

• Size: 7.6°L x 3.8 W «= One-year warranty 


79265 80286 20MHz w! CPU ; 

115941 80386SX 40MHz W/ ОРИ............. 98.05 (EEE ЫТЫН PATI tgo БЫШЫ 
117401 80386DX 40MHz w/ CPU.............. 129.95 | Jameco PC Air Exhaust Fan 
79214 80486SX 25MHz w/ CPU ............. 139.85 |. Connects to card slot 

116118 80486510 Б6МН2 w/ CPU aeoses vene» 179.95 (non electrically) | 

95222 804860Х 33MHz w/ CPU.............. 199.05 | „ Tho airduct can 

95169* 804860Х w/o СР....................... 138.95 | һе extended 

119731 486DX2 66MHz Motherboard. .......249.95 | „ 12VDC 20 CFM airflow 


124652 Pentium 75MHz Motherboard ....... 429.95 
124644 Pentium 75/90/100MHz w/o CPU ..249.95 
* Compatible w/ DX2-66/50 or DX33/40/50 


* One-year warranty 
124492 PC air exhaust fan 


effects, MIDI sequencer and audio utilities 
« FREE MICROPHONE! e Complete manuals 
* Weight: 1.6 Ibs. • One-year warranty 


127079 Multimedia sound card ................ $169.95 
тилен Dt LU аңа а 
«9 Sertek 5X Enhanced IDE 

cD- ROM with Sound Card, daa 


This drive is ideal for 
all your multimedia 
needs! The enhanced 
IDE/ATAPI interface 
allows the CD-ROM 


* Requires: 2MB RAM (4MB recommended), 
Windows З.Х, high or true color VGA or SVGA 
graphics card, 4MB hard drive space 

* File formats supported: 

TIFF, PCX, BMP, TGA, GIF, JPEG 
• includes inferface card, 3.5" disks and manuals 
• Weight: 2.1 lbs. • One-year warranty 


128784 256 gray shades scanner............ $69.95 
128776 16.8M color 5саппег................... 139.95 


3 Button Serial Mouse 
* PC/XT/386/486 and 


— 


drive to share the compatibles 
same data bus and e Microsoft® Mouse 
interface card with a disk drive. The included sound | compatible 
card gives you real 16-bit stereo CD quality sound. | * One-year warranty 
* AT/386/486/Pentium compatibles with DOS 5.0 or | * Weight: 1 Ib. Ба... 
higher, Windows 3.1, Windows 95 or 05/2 104441 3 Button serial тоие................. $9.95 
* Data transmission rate: 750KB/sec. —F-uL— ow س‎ 5 
* Power/motorized tray-loading and disk ejection | PHOEBE 14.4 өр Modem 
* Weight: 3.4 lbs • One-year warranty e PC/XT/AT and 
127677 5X CD-ROM drive w/ sound card $269.95 | compatibles r 
" " * Support international @ 
3.5" and 5.25" External COITT and Bel : 
IDE Cases : 7 standards 


* 100% reliable data 
transfer with V.42 bis/MNP5 error Noel à 

* Five test feature for fault locating 

• АТ ISA bus compatible • 14.4 bps group Ill fax 

e CCITT V.32 bis, V.32 14.4 bps data 

* Industry standard "AT" command set 


* Uses parallel port to 
interface to IDE device 
(Bi-directional port 
recommended) 

e For hard/loppy disk ; 
drives and CD-ROM (P/N 127001) ! 


А : e Drive compatibility; 80MB, 106MB, 120MB, • Delrina 4-in-1 software for Windows/DOS 
Dynamic RAM IDE Hard Drives 210MB, 426MB, ВБОМВ IDE hard drives and 2X * Hayes compatible • FCC compliance 
DIPs TERES | |: For laptops and CD-ROM IDE drives • Software drivers included | * Weight: 1.5 Ibs • One-year warranty 
Part No. Product Но. Pins Descr tion Price standard Cases d ue peg cis es q»nua»vaenstddpuéndunnuRPee des 116599 internal 14. 4 fax/modem IMP $69. 95 
| 41620 » ale она ешп е 100 16 64KB х1 10005 $1.39 | 123191 H2172-A2 172MB 2.5 for laptops $149.95 e un = 28.8 bps Data/Fax ad 
41435 41256-60 16 258KBx1 60ns 2.39 | 125701 CFS635A 635MB 3.5 — AN -— 229.95 | = ЗЕРЕ Еаѕу Options Surge Mod em 
41443 41256-80 16 256КВ х1 80ns 2.19 | 118949 CFA850A 850MB 3.5" H3 249.95 Pr ot e ct or 
41371 41256-100 16 256KBx1100ns 1.79 | 124978 CFS1275A 1.27GB3.5 ДЬ... 299,95 LET E gira • Data throughput 
42243 511000P-7018 1М8х1 70ns 6.29 | 67061  JE1066A 16-bit hard/floppy card ...29.95 , Aereo ak e (data БЫА 
42251 511000P-80 18 1МВх1 80ns 6.19 Floppy Disk fax or modem jacks « 28 800 bps (Data V.34) 
SIMMs Drives i * High speed fuse for * 14,400 bps group III fax 
Part No. Product No. Description Price 110957 ДЫ SUING operate MEMES e V.42/MNP 2-4 error control 
3 * PC/XT/AT compatible "ub Surge protection listed to 400 VOITS e 16,550A compatible UART interface | 
МОН vs а ҮР £ d H ОР P * 200 volts clamping level • EMI/RFI noise ratio • Hayes compatible • FCC class В, part 68 certified 
<=" | 118957 Panasonic 1.2 МВ 5.25 * 7' RJ11 4-wire phone cord included ge | | * Weight: 2 Ibs * One-year warranty 
41515 41256A9B-70 256KBx9 70ns 14.25 Dude rd АЙШАНЫ ЫЕ: SPENT 124478 Internal 28,800 fax/modem ......$169.95 
74392 Teac 3.5/5.25' Combo .................. 128602 6-outlet surge protector ................. 24.95 | <A ш. 
41769 421000A9B-80 1МВх9 80п5 44.95 AMECO 1355 Shoreway Road Call for your FREE catalog eae in pu 
| . chips emulate esse 
Computer Power ше Sremonccomoreng Belmont, CA 94002-4100 4 16550 UARTS EP 
e Fits most popular А i * 16-bit card 
destin bs «ul -computen PRODUCTS FAX: 1980092376948 (Domestic) « PC/XT/AT and 
and vertical cases © 1996 Jameco 3/96 FAX: 415959292503 (International) compatibles 
А "his ^ * Can be used i 
* 8084/802665/80386 New Hours: E-mail: info jameco.com an 8-bit system with IRQ 3, 4, 5, 7 А ди 
and compatible 6AM - 6PM PST hip) ‚еам .јатесо.сот * Four serial ports Seria! and 
* One-year warranty Pij ‚ - e. [ihres parallel ports thrae paralle! 
* Built-in fan = cd == Ti • All ports configurable to IRQ 3, ports! 
19465 150 Watt (8088) : VISA Ups | 11i | 4.5.7, 9, 10, 11, 12, and 15 ШЕП 
CH + meni TEFTEPEEPH КО MES 
19529 — 200 Watt mini 59.95 * Weight: 1 Ib. * One-year warranty iia 
65728 SOOAMaEESE mmn. ioter rer 109.95 117971 Input/Output card ....................... $89.95 | 


Circle 240 on Inquiry Card (RESELLERS: 241). 


FROM MATHEMATICAL КРЕ). TO SIMULATION PERIIT 


Simulation Technology & - 


Parallelism 


For Learning Environments 
Methods, Concepts, Models and Systems 


Rik Min, University et Twente 


“ina learning environment it is essential that the learner or user can see both the 
simulated werd. and the instruction materials: we call that Eg som 


the 
ny Xi 2 M 
елү" Т HE uy d 


= -- 


Parallelism is more than multi-windowing or a desktop Брав 


Parallelism is based on: 
• the desk-top philosophy * multi-tasking 
* multi-windowing concepts ° the parallel instruction-theory of Rik Min (1994) 


* Adress: Academic Book Center, Р.О? Вох132, 1 * Payment-bycheque. - 
2678 ZJ De Lier, the Netherlands, „> >, tel The simulation programs: f 
Phone +31(0)174-517811, Fax: E В Ib, as described in this hook- B 


'"CD.ROM: 99 US dollar, els hand 
* ISBN 90-5478-036-3; NUGI 724/85 (1998); 


115 gn 
202 pages; full color cover; 80 figures; ` i | ° University of Twente: 3 
8 color figures inside; 47.50 US dollar; ^ http://www. шок ашы nijaserism 
incl. handling and postage. . 


The LT Series uninterruptible power унт Кейн ыйын йет represents-a significant advance in UPS technology. The system utilizes Fuzzy Logic theory to provide 
a regulated output voltage over a much wider input fluctuation range, down to 50% of nominal input voltage, before resorting to battery power. This patented "Fuzzy 
Ranging™” feature greatly extends battery life and increases backup time during full power outages. Other competitive advantages of the LT Series UPS Mm 


* Full power protection, conditioning and power purification * True Magnetic Isolation 
* Regulates output voltage within +/- 3% ° Input power factor correction/harmonic attenuation 
* Provides R239 communication with SNMP capability ° Up to 19 hours of optional battery time 
* Utilizes advanced LAN/WAN network monitoring of all electrical 
parameters readable in realtime and is recorded for review and analysis 


So when failure is not an option for your operation and you need power you can depend on, turn to a company with over "A 
95 years of power control expertise and experience. Controlled Power also offers unsurpassed product support that includes A) 
technical assistance and service 24 hours a day, seven days a week. 


For more information on Quality Solutions to Power Problems call, write or fax to: 


gs me / d Í = = cp / ү = 
SONTROLL=D POVL Wii 


ДА/ 1 


Weighing output quality, software functionality, 


1955 STEPHENSON HWY « TROY, MI 48083 « (810) 528-3700 * FAX (810) 528-0411 — tte lee اسوه‎ ae 


PHONE: 1-800-521-4792 - Fax: 1-800-642- 9625 -Byte Magazine, 11/95. 
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Si ngle Board Computers 
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• Pentium PCI/ISA CPU cards for processors up to 120MHz. 

¢PCI/ISA Pentium boards with on board SCSI-Il, Enhanced 
IDE, High Speed Serial Ports, and Enhanced Parallel Port. 

«486 CPU cards available in both ISA and PCI/ISA bus. 

+486 computer boards with on-board VL SVGA & optional 
5651-11 interface. 

+ISA or PCI/ISA backplanes from 4 slots to 14 slots. 

«Complete custom configured rack mount systems available. 


Complete line of 
PC Rack Mount Products 


Enclosures 
Keyboards 


Visit our Web site for product descriptions and highlights at: 


Computers Monitors 


Custom Designs Printers 


- HEF 
АГАМ ete! ag 
i | Ыы 9 


or e-mail us at: rec 
@ “= Made In RACKFAX™ 
“er USA (408) 734-9374 


Fax-On-Demand System 


=i 


Call for free catalog 
é Bande рсы, eM, T 
A00 /29- 7054 


RECORTEC, INC. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 


Circle 143 on Inquiry Card. 
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Rack Mount Enclosure with TFT LCD 
The RME-180 8 slot computer enclosure 
features a built-in 9.4", 4096 colors, active 
matrix TFT LCD display. The display which 
requires no special cards or drivers, connects 
directly to standard УСА cards. The 
enclosure contains a 250W power supply and 
is supplied with equipment slides. À 14 slot 
version (RME-184) and complete computer 
systems are also available. 
RECORTEC, INC. 1-800-729-7654. 
Circle 140 on Inquiry Card. 


Rack Mount Keyboard with Mouse 
The RMK-111S industrial rack mount 
keyboard combines a reduced width 101 key 
keyboard and a 400dpi serial touch pad 
mouse. For maximum accessibility and use, the 
mouse is centered between the "G" and "H" 
keys. А palm rest is built into the keyboard for 
a comfortable typing position. The RMK-111P 
with a PS/2 touch pad mouse is also available. 
Both models are only 1.75 inches high. 


RECORTEC, INC. 1-800-729-7654. 
Circle 141 on Inquiry Card. 
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Rack Mount 17" Ultra VGA Monitor 
The RMM-237 15 a rack mounted 0.26mm 
dot pitch 17" Ultra VGA color monitor. The 
rack mounted monitor also has a FST, dark 
glass, non-glare tube and INVAR mask. It 
contains a microprocessor based digital 
control system with a maximum non- 
interlaced resolution of 1280 x 1024. The 
rack mounted frame is constructed of rugged 
14. GA steel while the back of the monitor 
is fully enclosed in an aluminum housing. 
RECORTEC, INC. 1-800-729-7654. 
Circle 142 on Inquiry Card. 
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Making these two environments work 


together has been like mixing oil and water... 


= prp 


LO f Me " Open! ANT, from S r0 oftw oftway System ms, is TR 
prod ct to em 2 POSIX.1 а | POSI UU M ¥ 
асе for the Microsoft indo ws NT oper 


“system. В roviding ; an enhance POSD b- 
landa a aii st set of POSIX.2 utilitie ae shell, NT " 
are finally given a 10096 POSIX ctam environment. The 
same POSIX environment that most UNIX systems use but without | 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this a 
real POSIX shell and all your favorite UNIX utilities (like find, grep, 
awk, sed, 1s) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 


OpenNT is available today. Take advantage of our introductory 
special. OpenNT Commands and Utilities is only $99 
(regularly $199) — and we include free updates for a 
year. Our 30-day money back guarantee and free 
technical support makes this a no risk opportunity to give 
your Windows NT system the POSIX punch it needs! 


announcing 


()PENN „ for AWN WV M. 


OpenNT is available from Softway America. 


Call 1-800-GET-UNIX today! 


Softway America, Inc. 
PO. Box 2821, Evergreen, CO, USA 80437 

Tel: 303-670-5345 ® Toll Free: 800-438-8649 © Fax: 303-727-7618 

Email: sales@softway.com e WWW: http://www.softway.com/OpenNT 


OS 


Systems 


ÜpenNT is о trademark of Softway Systems, Inc. This product includes software developed Бу the University of California, Berkeley and its contributors. All other registered trademarks and trademarks are the property of their respective owners. 


Fast Pipes Twelve-Port Switching Hub, Twelve 
10Ваѕе-Т Ports, Plus Stot for High Speed Link 


ASANTE 


10/100 Ethernet Switches Fast 10/100 NuBus(99-00-354-0Q)......... ees 5299 


BAY NETWORK 


100VG AnyLAN Adapter 


Bay Network Lottis Switch System НӘБРеТХ(ЕЗРІ2), сананала nens неосетно оаа вене .54,037 100V@ BA Абоси town a m a ER 
Fast Ethernet Switching Hu bs 24 Switched 0 (n Port, One 100 Bose-T Fost Port 100 VG EISA Adapter (DP-32E) аан готи ОТОЙ PC}-SC Connector (EM 100 н еро өө п атата vu 499 
ОЛОМ UIP Sareh, 1G ЛЗ НОО y" (3C16900) .. ——— AAS HEWLETT PACKARD PCI-ST Connector ЫЛОО t E 
Eromat Mode CES HIS) ен чуу, cm $14 100VG 16-bit ISA 10/100 (J2573A HP) Eight-Port Fast FX Hub (5-800)................................. $3,285 
ОСЕК иеа есенен $193/1,103 TUUEVTTER 
100VG ui EISA (2577A HP) А دال‎ 
Е» С ОИЕ 227/1,319 NETWORK PERIPHERAL 
100vG 32- oi E ОА НР) SAS PCI Singlemode (NP-PCI-S50) ... 9899 
- Single/6PK .. TO а : 156/800 SAS РС! Multimode (NP- E snot: МН 
ТАБАМ DAS PCI Multimode (NP-PCI-D10) s. 1,360 
100 Mbps Fiber Optic Switching Hubs Fast 10/100 Bdge, integrate 100Mbps Fast Efhemet ta . — 
(28104) ....,........› aig SO $14,950 NETWORTH Existing 10Mbps Ethernet... $1,210 Ethernet Network Adapters 
Fast Pipes Six-Port Switching Hub, Five 10Base-T Ports, WEST HILLS 
New Megaswitch Seven 100 Mbps Ports, One 100MbpsPort (Е5Р06) ........ Hamina RR $3,700 [00 Base-TX Fast Ethernet Hubs EN ye e SENET) cm тэал рза CLA IET LITTLE 37 
UTP and Fiber Capabilities (NH2007) РИН 7 17, Fast Pipes Twelve- Port Switehing Hub, Twelve понове овна невен еъренафия 37 
10Base-T Ports, Plus Slot for |i 35 Link 
HSSP-TX(FSP12).... ETE Быга ы к ^ Rub) 
j 100 Mbps Fast Ethernet Adapters = —=— ЕЕ E 
à; = 2 asas? | 
— Six AUI/RIAS Ports.Plus Two Slots for TÉ \ттттеттт mM 
NH200MP & SNMP (NH208-10) , n APP Ether Express PRO/100 32-bit (PILABA465) SA RJAS/BNC (ENETY&CT) .. E tA 
j : Single/5PK/20PK .. ......$ 185/870/3, 100 1008аѕе-ТХ Elght-Port Hub (NH108) .....................81,425 RJAS/BNC/AUI (HT2100PCI- PC .... —— AA 
MegaSwitch Six AUI/RJAS,Plus Seven RJAS Ports, Plus Ether Express 10/100 PCI (PILABA4S5B) NETWORTH RO45/BNC/AUI (HT2 100VL VLB)... 7699 
Two Slots for NH200MP/SNMP (NH215-10) ........ 96,999 Single/5PK/20PK ............... накала 3148/695/2603 1008ase-TX Elght-Port Hub (MICROT100) ..............$1,350 


Ether Express PRO/100 32-bit EISA (EILAB265).......... $235 
New Intel Smart 100 Nitro High Performance Server 


Dual Speed Fast Ethernet Hub Twenty Four-Port 
(MIGROTO/ 100). iiiter ci Аина $3,565 


For SMC,3Com, end Intel Ethernet Adapters - Please Col 
dluternet & Remote AN Access Products 


Adapter(PILABARS) —— ТРОТЕР $71 SMC ADTRAN 

зсом (5 ME Жш ایی‎ T! DSU/CSU, V36 Dte N1-24, Т1 ола Fractional, В82/АМ, 

= n 10/100 PCI (3C 595TX) (SMCS) TOTO |. LI] «64444 vbásea)htvaetiutiolbagretda uo pue 582,398 SF/ESF Framing .. St, 390 
VOS x Ment Module for NH208/215 Single/5PK/20PK ... . „8169/784/2, 740 D-LINK TSU-T1, 1200 -.060 L1 Data Channel DSU/CSU ........ $995 
arco meer MT ——— 51,129 10/100 EISA (3C597-TX)SIngle/5PK.... ...$251/1228 100 Base-TX Twelva-Part Hub (DFE-812TX) ............$1,.476 ASEND 

XEDIA COGENT ASANTE ISON, Pipeline 25-8J45, Two RJ11 Ports, One DE? 
MAD Switch | PCI Quartel, Full Банй 4RJ45 Ports ies a "ир 137 100 Base-TX Twelve-Port Stackable Hub .............91,568 Connector, IP Routing with Compression... $840 
Stackable Ethernet Switch, Six }OMbit Ports 10/100 PCI (EM110TX) .. кА 5190 BAY NETWORK ISON, Pipeline 50-245, WAN/BRI Port, ОВ15. DTE Port, v 
Plus Slat for 100Mbit Fat Pipe (XE-XM-2410)..... .... $2,495 10/100 PCI (EM440) .. мети 1, 170 Twelve-Port }OOMbps Hub (AT2202-001) .............. 491,740 ie dc —— $885 
cisco 0 M MN ono 3COM 
PROStack EtherSwitch Stackable Ethemet Switch Sixteen ишү 107%) Sri „9195/9204 100 Base-TX 12-Port Stackable Hub (37250 TX/ D) .........$2028 Netbuider Remote Office P SDN ACCESS аа Stock 
RJ45.Twa Expansion Slots for Hace Modules, 10/100 EISA (5МС923057) а... $240 ee a Router, IP and IPX а 7 د‎ 3699 
oe TAI ПМ (EPWI A тено ЫЙА ОЛКО RCHGMCSSSDED.... reser 194 SO, Nouftco Clam Blois Raute, One BR Pert, One RJA. 
ات‎ абе рат for PROT6.1 RAS (CEWIOOD 61,095 | ЧАЧА ЕМ СОУрРИГТОК KATRON d: M ——————— $950 
0/100 PCI ге ЗА Ки 100VG-AnyLAN Hub, 6-Port/12-Port ISDN. Marlin, NA/B-Bridge Router, V.35 Port, RJ45 Port, 
EtherSwitch 1200, Twenty-Five 108озе-Т Ports, Single/5PK/20 ....5160/765/3,777 (DP1005/DP1012) .. » ....$840/1,330 Two 64K B Channels (MLZIOO) werner 32, 
2100TX,1K MAC (CPW1200)... $5,359 CASANTE HEWLETT PACKARD 
EtherSwitch 1400, Twenty- Five 10Base-T, Two ‘Slots 10/100 PCI Adapter for PC опа MAC Advanced Stack 100VG 15-Port Hub.Stockoble up SU 54K DDS. Point to Polnt ar x Mutipalnt. ت‎ V.35 
8K MAC (CPW1402) . 55,740 ин Base- 14 to 15 Hub СЈО ТОА)... нанне irn $2,075 InterFace. Front Panel =. „4425 
ee ee Module (CPWI411 3. Ws Fast Ethernet with CAT 3 UTP Support LOOMS Macintosti 2 
Eight-Port 100BaseTX Module (CPW1418-X) . ...51,695 — ead pp 2501-Р Router, One Ether Por. fwo Serial Port, өг = 
NETM ORTH Demand 

Fast Pipes Six-Port Switching Hub, Five 10Воѕе-Т Ports, 10/100 PCI (EM? VOVA) .........sseeeeaert tanen 190 Fast Ether TX-10/100 NuBus ¢ ON. НК ET. 2503-ISDN IP Router, One Ether Port, Two бейо! Port, 
One 100MbpsPort (FSPOS) ............ eee $3,700 ТА Ноо Л) ———— $1,590 Fast Ether TX-10/100 PCI (PN994) .. $240 ISDN BRI Demond .............. нннеее $2,42 

Ma & үш та West MILLS ars 

raia Ship e The Sam LAN SYSTEMS Technical Support 


es tN 
Prices Sub ect To Change Without otice 


7949 Woodley Avenue, Van Nuys, CA 91406 
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Tei: 1-818-773-8171 
Fax: 1-818-773-8932 


PC DIAGNOSTICS THAT 
REALLY FINDS THE BUGS! 


The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble- 
shooter bypasses 0/5 & tests all 
major hardware components 
= directly for true accuracy. Works 
_ with Windows, Windows NT, 
Windows 95, Novell, MS DOS, 
0S2, etc. — fully 0/5 independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 
Call now for full list of latest features! 


#1 WINDOWS 
TROUBLESHOOTING TOOL! 


Skylight™ is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble- 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, 8.0.1. EFE 
heap usage plus much more with hundreds — ; IE 
of reports! A must for all Windows users! 6 
ie 


Call now for full list of features! 


BUILD YOUR NEXT кй 
NETWORK...FAST! == 


LANDesigner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen- 
Sive! Exposes protocol viola- 
tions. Issues warnings where 
designs lead to spec violations, 
| installation problems or outstrip 

site power and cooling. Provides 
reports for bill of materials, installation sequence, instal- 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 


BECOME А CNE...FAST! 


| The first interactive Computer 
Based Training (CBT) program 
to fully prepare you for Novell's 
CNE exams. Fast, effective and 
convenient training for anyone 
wishing to become a Certified 
NetWare Engineer. Study at 

$ pe m “fl 0 7 your own T 

аі ur allows you to learn 
— м practice everything you'll 
need for full NetWare certification. Call today! 


GET DATA BACK 
FROM CRASHED DRIVES! 


RESCUE Data Recovery Soft- 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot, RESCUE automatically 
recovers DOS & Windows files 
including data from compres- 
"e drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don't wait until your data is lost! 


FIX OR INSTALL ANY 
HARD DRIVE...FASTI 


pC ашаа DrivePro™ provides fast, pre- 

| MBrivePro -cise installation and mainten- 

| | ' ance for any hard drive. Over- 
+, ride BIOS limitations for user- 
: definable drive types. DOS 


format any size hard drive in 
under 30 seconds. IDE drives 


Allows use of IDE drives with 
MFM/RLL or ESDI ri in the same system. Retrieves 
manufacturers' recommended specs from the drive 
itself, plus much more! Call now for full list of features! 


VITAL HARDWARE SPECS 
AT YOUR FINGERTIPS! i 


The Micro House Technical кыт 
Library™ on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! Con- 
tains complete configurations, 
specifications, diagrams, settings, 
component locations and other 
vital hardware technical informa- 
tion all at your ; 
A on CD-ROM. Includes main boards, 
network interface cards, hard drives, control- : 
ler and 1/0 cards. A must for any service 
department. Call today for special pricing! 


MICRO HOUSE 
таз ан Ltt Sse 


MSA weve vum 


Best 
CD Roms of "94 


Top 160 


installed in less than 60 seconds. 


RESOLVE ANY IRQ OR 
DMA CONFLICT...100% 


eel i fal ems | he Discovery Card™ is the 
[73 p 7| first tool to accurately resolve 
ERES er | any IRO or DMA conflict in 
COST. | less than 5 minutes. 18 L.E.D. 
IMP. | lights (11 for all interrupts and 
Чү | 7 for all DMA) immediately 

me | report actual usage thus 
saving time when configuring, 
upgrading or debugging PC's. 
Software alone cannot detect DMA usage and is often 
wrong when reporting IRQ conflicts! Call now, save 
time and end the уйл] TYmmn 

...Ine most и able i 
in your diag TNC stic | kit 


ISOLATE 


ine ен Med 


The Alert Card™ is the Аб. 
add-on card that monitors and 
diagnoses power and temper- 
ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system's power or 


er || temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 


DEBUG ANY 
—— PC...FAST! 


‚ | Don't throw away expensive 
| motherboards, use PocketPost™ 

to debug dead PC's. Feature 
packed diagnostic add-on card 
displays BIOS POST codes and 
| tests 9 critical bus & clock 
a | signals. 300+ page manual has 
| all the BIOS manufacturer 

7 lk. | codes you need to isolate the 
source aa failures, Includes detachable logic probe for 
optional >Ш de ne ا‎ Call Y and start 
saving money! "Pinp 
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- John C. Dvorak, PC Magazine 


Free — Support e Next Day Shipping • Performance Guaranteed 
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— (813) 539-7283 ° Fax: (813) 531-0200 
E-Mail: allmicro © іх.пеісот.сот * Website: //www.allmicro.com 
AllMicro,Inc. • 18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 
AllMicro Italy: 39-2-891-0832 *AllMicro South Africa: 27-11-823-5121 *AllMicro Germany: 49-89-272-5802 


© 1995 AllMicro,Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner, The Alert Card and AllMicro СМЕ Self-Study 
Course are trademarks of AllMicro,Inc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 
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А playground for experts. 
Training wheels for their friends. 


; тое 
Traveling the Information Highway 


A new exhibit at 
The Computer Museum 
computer іпѓіоФєст.оге / 617.423.6758 | www.net.org 
300 Congress Street, Boston, Massachusetts 02210 


Principal Sponsor: Sprint 
Major Sponsors: Apple Computer, Hewlett Packard, Novell, 
NYNEX, Stratus, S. W.I.F. T. 


Official 


Media Sponsor 
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STREET KIL 
Мот SOLD HERE: 


99 
m Ш 


Computer Design and Graphic Systems isn't just our name, it's our specialty. While our highly-trained Sales 
Consultants might not be able to help you get past the Uberdeemon on Level 27 of “Shoot-em-all Castle 3-D," they 
are eminently qualified to help you find the right CPU, scanner, monitor, upgrade card or color laser printer for you. 
Whatever your graphics, publishing, digital video, or multimedia needs, give us a call. We carry more than 28,000 

PC and Mac harware & software products. Yes, even including the latest version of "Morgue Mongers." 


Polaroid Sprintscan slide scanner $1,578 pc/m 

Nikon SuperCoolscan slide scanner $1,929 pc/m 

Optronics ColorGetter 3 drum CALL pc/m 

Optronics ColorGetter Falcon drum CALL pc/m 

H-P Scanjet 4c flatbed 2400dpi $957 pc/m 

Agfa Arcus Il flatbed 36-bit color CALL pc/m 

Sharp JX-610 12x17 w/transp. $9,320 pc/m 

Umax Powerlook I! flatbed 36-bit CALL pc/m 

Umax Mirage 11x17 flatbed CALL pc/m 

Umax Viste-S12 LE flatbed $801 pc/m 

s Calcomp DrawingSlate Il 6x9 $219 pc/m 

Ca і { С. or Kodak OC 50 Digital Camera $999 pc/m 
Yo ur F ree Twinhead 100MHz 8/500 color ntbk $2,799 pc 
486DX2-BO 8/730 w/mon, khd $1,085 pc 

Catalog - " Pantium-100 16/1gb w/man, kbd — $1,759 м 
Ла a PMac 9500/132 16/1g/CD/video $3,699 m 
| : PMac В500/120 15/1g/CD $3,599 m 
SiliconGrephics Indy, Challenge CALL 

DigtalPC Venturis, Prioris, Celebris CALL pc 


GatorByte 1gb HD ext SCSI $349 pc/m 
GatorByte 2gb RAID $1,026 m 
GatorByte 4gb RAID Fast & Wide $2,452 m 
GatorByte 8gb RAID Fast & Wide $3,999 m 
MicroNet DataDock 2-module base $630 pc/m 
MicroNet DataDock modules CALL pc/m 


Toray PW Dual 4xCD/650mb optical $630 pc/m 
Olympus Deltis 230M0 opt. $578 pc $481 m 
Olympus Delis 1300MO opt. $1,335 pc/m 
Olympus 2x CD recorder $1,384 pc/ $1,286 m 
Kodak 650mb CD-A media 5-pack $45 pc/m 
Nomai 230mb optical media S-pack $106 pc/m 


Software 


SPECIAL Adobe Photoshop 3.0.1 $459 т 
SPECIAL Adobe lilustrator 5.5 $315 m 
SPECIAL Adobe PageMaker 6.0 $515 m 
Ulead MediaStudio Pro 2.5 $310 pe 
Macromedia Graphic Dasign Studio $650 pc/m 


Macromedia Director MM. Studio $1,408 pc/m 
VistaPro 3.13 terrain modeler $60 pc/m 


100 MBPS 
ON EVERY PORT 
FAST ETHERNET SWITCH 


“eem o mmmn AAN ° z Mu 
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NH2007 LICENSE TO SPEED 


=» Workgroup networking is headed for the fast lane, with a license to 


Monitors & Video 


ArtMedia 14" Trinitron .26mm $310 pc/m 
ArtMedia 15" Trinitron .25mm $459 pc/m 
ArtMedia 17" Trinitron 1600x1200 $999 pc/m 


Portrait Displays Pivot 1700i $999 pc/m 
RastarOps SuperScan MC17 $922 pc/m 
RasterOps SuperScan MC21 $1,893 pc/m 


Targa2000 PCI prof. video in/out $3,995 pc/m 


FAST FPSBO video in/out $621 рс 
Diamond Stealth 2mb М.В or PCI $267 pc 
Diamond Javelin 4mb PCI w/MPEG $485 m 
IMS TwinTurbo 128M PCI 4mb $599 m 
Number 9 Imagine 128 PCI 8mb $1,409 m 


Epson Stylus ProXL 11x17 color inkjet CALL pc/m 
GCC Elita XL 12085 12х20 laser $5,703 pc/m 
Tektronix Phaser 14D color inkjet $1,335 pc/m 


DEC Colorwriter &OOdpi color taser CALL pc/m 
ӨМ magicolor CX color laser $5,335 pc/m 
НР Laserjet 5mp BOOdpi laser $1,019 m 
НР Laserjet 5p BOOdpi lasar $909 pc 


СОС Systems, Inc./The Technology Center 


1-800-741-6227 


LocalInt! 1-941-489-4338 • Fax 1-941-489-4694 


THE MEGASWITCH 


speed. The MegaSwitch family from NBase will future-proof your network by 


deploying both 10 and 100 Mbps Fast Ethernet switching, where and when 
it's needed. —9 In conjunction with MegaSwitch 
10/100 and MegaHub 100, an enterprise-wide network 


THE MEGASWITCH 


10/100 


can be built to merge Fast Ethernet segments with 


э, S11 
1! 
LH 


help you move your LÀN into the fast lane. 


UNSURPASSED CAPABILITIES 


© 1998 NBase Communications 


North Hils = Golcom « NBase Swatch 


Headquarters 818-773-0900, Domestic Sales 301-990-7100, England 44-1344-23491, Israel 972-3695-8787 


BASE 


lane NSEC S Е ee Ys 


Visit our Web site: hhtpn:/? 
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THE MEGAHUuUB 100 
FAST ETHERNET 


BoLuTionts. 


legacy LANs. With an installed base of over 1,000,000 ports, NBase is 
your obvious choice for Fast Ethernet, Call us at 800-966-4444, and we'll 


WwWwWw.mnbsse.com | 
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Defacto RAID 


High-Performance SCSI RAID Systems 


Discover the best RAID price/per- 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 


It's time to re-visit the 
ultimate in high- 


availability ad Ш | 


* Downloadable flash firmware 


* Remote alarms, configuration 
& monitoring 


* Fast & Wide SCSI II 
* RAID levels 0, 1, 10, 3/5 


* Programmable RAID Level 


selection * Environmental sensor ports 


* "Hot Replaceable" disk drive 
bays & power supplies 


* Single SCSI ID 


* Solid state load sharing power 
subsystem 


* On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 


* Single ended or differential 


* Configurable read & write 


buffers * LCD control panel status 


* Rackable, display 


| stackable 


LET 
storage. Contact = iii THE STANDARD In ADVANCED MASS STORAGE SYSTEMS 
i < С e[e[»1»[»] || Raldtec USA Raidtec EUROPE 
Raidtec today at =~ | n = 105 Hembree Park Dr.e Suite C Glen Mervyn House * Glanmire 
Roswell, GA 30076 Cork, Ireland 
(770) 664-6066. Tel: (770) 664-6066 Tel.: (353) 21-821454 


[5 ly 


Call today for free catalog 
Print servers 

€ Data switches 

+ Keyboard/video control 


390-333-9343 


Р.О. Box 740574 + HousTON, TEXAS 77274 
TEL 713/833-/573 Ф FAX 713/933-0044 
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FAX: (770) 664-6166 FAX: (353) 21-821654 


ДИ I0 MINUTES 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea- 
tures, performance, quality, and support and you'll find Rose 


can't be beat. 


rcd 
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Call us to discuss your application 
or to receive your free information kit. 


Speciai Prices for 
Byte Buyers! 
Good Through 4/30/96 


To receive these special 
prices, you must mention 
key code #1075 


F Ас ЛЬ Бы 


[FREE JDR CATALOGS! 


ET your 
system's per- 
formance by 


О) Plug several parallel or serial 
| devices into one printer. "O 
| available for bidirectional 


К printers. à e| EET uw 6 CALL US TOLL-FREE! 
| ; e B6 motherboard. IA 

| e Centronics parallel ог ý : = " - 
| | RS-232C serial compatible * — rie Circuit 6 LAS 1 800 938 9000 
pe woe 

| ATSW-2P 2 parallel port inputs .......................... $19.95 EMO mio | 
BE ATSW-4P 4 parallel port inputs ......................... $34.05 upgrades сап 45 MODULAR CRCUT TECHNOLOGY | 
B ATSW-2PB 2 bidirectional ports ........ $39.95 (gj "Crease performance without replacing the 
0 ATSW-4PB 4 bidirectional ports ..................... $59.05 entire system. Intel motherboards are also | 
BÉ ATSW-2S 2 serial ports .......... $39.95 j available. yi Wi 

ATSW-4S 4 serial роп5...................................... $69.95 MI e Intel Pentium Processor w/Triton chip set | | 


п e RAM ex = to 128MB (0kB — ee Т; 
installe 
e Features 4 PCI slots, up to 4 ISA slots Printer Sharing 


plus built-in 1/0 and drive controllers 


Share one printer with 
up to 40 PCs! This starter | | 
kit allows two computers . 
to share one printer. To — * 
add more computers, simply 
purchase more transmitters! 


e Compatible w/Centronics 
parallel printer interfaces 


parallel cables with this cable 
tester. Simply plug each end 


into the appropriate plug or Ж 
socket, choose the cable type 1 
and sequence through Du 
the pins. 


e ldentifies open, shorted & 


MCT-M486V-100 VLB w/100MHz 486 CPU ... $299.95 | 
MCT-M486P-100 PCI w/100MHz 486 CPU .... $299.95 
МСТ-М3865Х-40 ISA w/40MHz 3865Х CPU.. $139.95 


| 
t Д Test your network, serial and 
! 


cross-connected wires MB-ISAZP-75 75MHz Intel Zappa ................ $549.00 e Up to 10,000 characters per second 
e Connectors: BNC, RJ45, RJ11, DBO, dine jae = "m наван ан рУ" ко. ЧИНОРИ: 
0815, HDB15, DB25 апа CEN36 Р н 2 Intel Zappa ............... ; | т 
MB-ISEV-120 120MHz intel Endeavor ал ee ати. 


Nole: Nat recommended for bidirectional parallel port 


CT-1570 $119.95 | printers such as the HP LaserJet 5 series. B 


| MB-ISEV-133 133MHz intel Endeavor . 


. E Part # Type Size Speed Ргіс ттер video 
| BOXPODPSMES $278.96 | 1MX9-70X3 1Mx9  1MB  70ns $38.95 WM response, this 
| ҮЙ BOXPODP5V63 ......... $199.95 1MX9-60X3  1Mx9 — 1MB  60ns $41.95 accelerator card 
| lll Replaces 25/50MHz 486 CPU | 4MX9-70X9  4Mx9 4MB  70ns $160.95 MA uses the Cirrus 
BOXDX40DPA100......... $199.95 | " Iran] [000 605422 
Replaces 33/66MHz 486 CPU | 72.Pin SIMMS. _ chip set! | 
improve  BOXDX40DP100............. $199.05 | о 16-01 PC compatible 
tp Plugs into 33MHz OverDrive socket | Part # Type Size Speed Price | | = = -— "a 
with a simple | BOXDXAODPRT5 .......... 149.95 ача зро E M e Resolution up to X 
CPU ^ Replaces 25/50MHZ 488 CPU | GET E e iU an in 16 colors, 1024 x 768 in 16/256 colors 
replacement! BOXDX40DP75 .............. $149.95 Bl 109610 — 4Mx36 — 16MB 70ns $649.95 МОТ-\бА-5000............................................... 519.95 Ш 
Plugs into 25MHz OverDrive socket | | 1MX32ED0-60 1Mx32 EDO 4MB 60ns $137.95 MCT-VGA-1000 W/GD5401 chip set .................. $49.95 
| 2MX32ED0-60 2Mx32 EDO 8MB 60ns $241.95 Ж 


MCT-PVGA-3 PCI w/ARK2000 chip set ............ .. $199. 95 


These internal CD-ROM 


| Join the network using & This sound card 


B MCT's reliable cards. produces reduced- ЖИНИ drives make multi- ы с A 
EE Available in PCI and distortion, 16-bit sound "n S ME ЖОШ media fun and al 
E ISA configurations. for CD- -quality recording "ecc DEM affordable! & r3 sO 
| e 32-bit PC compatible and reproduction! e PC compatible ATAPI drive 
PCI card e 16-bit PC compatible EN e 5-1/4" internal drive is MPC, Multisession | 
e NE-2000 compatible adaptor ISA card | PhotoCD, High Sierra & ISO 9660 | 
: EM e CD interface supports compatible 
| ر‎ ы, ^ ia t dM LJ А» | Sony, Mitsumi, Creative Labs, | CORDMI-2 300kB/s double speed ....................... $79.95 | 
| act ier" eum e ux | Panasonic & IDE CD-ROM drives | | 
MCT-10BC ISA w/RJ45 & ВМС... изе ° SoundBlaster compatible 


MCT-SO0UND16- ............................................ 


cu ste. en н 
: es - | rjr стой region ur | 
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e Rackmount PCs for Pentium/486/386 SBC 

• Onboard Full Function with PCI Bus SVGA/SCSI 
e Rackmount Monitor & Keyboard 

* 4,6,8,12,14,20 Slots PCI/ISA Bus Backplane 


* Hot Swap, Redundant P.S. Available 
AXIOM TECHNOLOGY, INC. 


AXIOM) 13791 Roswell Ave., Unit D, Chino, CA 91710 


® Tel: (909) 464-1881 Fax: (909) 464-1882 


Call for a Free 

200 Pago Master 
Catalog for your 
Rackmount System 
Integration. 
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When Your Needs 
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Whether your laptop is talking to a strip chart 
recorder or collecting process signals on an 
assembly line, Quatech can meet your needs. Our 
comprehensive line of PC-Cards can offer 
communication, I/O and data acquisition solutions 
specifically targeted for your laptop or notebook 
computer. Call today for complete information and 
a FREE 1996 Handbook. 


662 Wolf Ledges Pkwy*Akron, Ohio 44311 
Sales: 800-553-1170* Fax: 216-434-1409 


Circle 177 on Inquiry Card 
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SERIAL/PARALLEL I/O ADAPTERS 


RS-232/422/485 • Dual Serial 
Quad Serial • Serial/Parallel 


16550/16650 Buffered UARTs 


Flexible Address and Interrupt Capability 
Ask about our new PCI VO Products! 


• Made in USA • Lifetime Warranty 
• Unlimited Technical Support 


Globetek, Inc. 
3505 E. Royalton Rd. Ste. 160 e Broadview Hts., OH 44147 
800-229-4640 e 216-526-8550 e Fax: 216-526-8817 
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Videx manufactures portable, 

durable, and programmable data 

collectors for applications such as: 
inventory * warehousing 

e security — * asset tracking 
field inspections 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


and virtually any application 
requiring data collection at the 
work site. 


TA ~- > 
Ww iy 
1105 N.E. Circle Blvd., Corvallis, OR 97330 


АЎ, 
Мех) 503-758-0521 • Fax 503-752-5285 


Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. GCO582 


Call for a free 
information kit today! 
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RS-232/RS-422/RS-485/Current Loop Sefläf interface — 
Yes, Single Card Does It AMET 7 2 
* Uses standard RS-232 commands - Eus ur ^v m 
no special drivers needed | di c « i И 
* Automatic data flow control f; РА. AMD 
* 160550 UART with 16-byte FIFO Бие, ы . 
* Transmission speeds up to 115K bps wae 
* Complete RS-232 modem control aiaga 
• Supports 2-wire or 4-wire aperatig ч. 
for RS-422/485 LM 
* Both DB-9 and DB-25 connectors inclusas ot 
* PC-ComLIB software included, but not necessi Td Ауу, 
* Multi-port cards also available Part # PCL-740 EJ ‚ А - 
750 East Arques Ave., Sunnyvale, СА 94086 a 


ADVANTECH, Tel. 408-245-6678 * Fax. 408-245-8268 


Home page: hitp://www.advantek.com = 


e-mail: info@advantek.com 
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A е The Right Tool 
AS for the Job— 
EO іа Build powerful CTI 
Bu applications with the 

= пем Challenger 
Telecom Series 


w/ DSP Technology 


Pick the voice board with power. Our sophisticated 
2, 4, or 8 port models provide the best tools for 
building success. Used in applications such as: 


* (all Logging 

e Int'l Callback/Debit Cord 
* Voice Mail/Messaging 

• Automated Attendant 

* Fox back/On-demand 


• Tele-conferencing 

* Telemarketing 

* Auditex 

e Т1/Е] Interface Support 


Get on board Computer Telephony Integration 
(CTI), the fastest growing technology segment. 
Call today for more information! 


Tel (703) 648-0585 
New EE) (703) 648-9430 


CHOICE} Email newvoice(cD planetcom.com 
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COMPUTER TELEPHONY 
VOICE CARDS DEVELOPER KITS 


As a leader in биш Telephony Integration plat- 
forms, PIKA is not only redefining technology standards 
but also the standards of vendor commitment to CTI 
software developers. 


Contact us to find aet abont owr latest effarings-i HS 

based multi-line voice cards with davelopar kits far 4 

DOS, Windows 3.1, Windows 05 042 and [= + 

PIKA TECHNOLOGIES INGE 

155 Terence Matthews res. 8 

Kanata, Ontario КМ ZAA, лаа + ы 

Tal: 1-673-591-1555 . J i =a = RM 

ГАЙРЕ ЕИ | TELEPHONY | 

Enail:pika infe @ pika.ca 1 0:9-5 UM ~. | 
PRODUCT) ам. 

HF THE YEAR ИА = 
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Rhetorex 
Voice Processing boards 
make СТ! a reality. 


If you're asking "what's I MEN 
CTI? you're missing one QUT 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- А 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it's time to discover Rhetorex.™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
АП other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 


Circle 179 on Inquiry Card. 


MISSE 


FROM ONE KEYBOARD, MONITOR AND MOUSE 


NEW 


a 
LE Um 
га 


asterConsole® 


space, tim 


* Keyboard/Mouse Emulation 
* AUTOSCAN™ 
* Front Panel & 
Keyboard Selection 
* Remote Access to 150 


* Desktop or Rack Mount 


See us at FOSE, April 2-4,Washington DC, 
Booth #3034 • Networld+Interop, April 2-4, 
Las Vegas, Booth $1714 


era 
ay 4 


* 2-64 Computers 

* Any mix of PCs; 
PS/2 & Serial Mouse 

* Add Mac & Sun 


RCI Europe (31}-10-458-6673 RCI Taiwan: (886) 2-218-1117 
fax (31)-10-451-9610 fax (886)-2-218-1221 

Call RCI for local phone numbers of International Dealers in: 

Argentina, Brazil, Chile, Denmark, Finland, France, Germany, 

Ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 

Switzerland, Syria, Turkey, United Kingdom, Uruguay 


International Dealers Inquiries Welcome RCI [mu 
RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 L 

10-1 Пепе Court, Belle Mead, NJ 08502 m sales&raritan.com m http:/Avww.raritan.com [x 

| 30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY "m 


Circle 193 on Inquiry Card 
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li Automated Attendant 
Bl Unlimited Audiotex 
И Voice Mail 

Bi Talking Yellow pages 
В Telemarketing 

Bl Fax Mail 

В Fax-on-Demand 

В Fax Broadcasting 


LIRIK) 468-61 Fax: (t C) И Date/Party lines 
10801 Bismarck Ave., Northridge, CA 91326 USA ! 
(Resellers/Dealers/OEMs/Private labels are welcome) Wi 101 Call Back 


Circle 187 on Inquiry Card (RESELLERS: 188). 


7.7). f , 


| integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, TTI 
and Intel voice and fax hardware. Supports up 
to 32 Е lines LÁ up to 8 fax lines. 


ге + Sa ftx и 4—481— 


REOR nm 818-368-4566 or 
818-368-8848 


a V 240 
JJ 


| L po^ goes". | 
mm А USES «seen sem \ 4 A HI 
-HATED VOICE MAII 
B ITA ma ne 5 uw i LA. А laa EJ 


X-TREMELY - Reliable IBM & Compatible 
PC - Based Voice Mail & Call Processing 

X-CITE - YOUR SALES! 

X-PERIENCE - Our Service & Support 

X-PLORE - The Way Voice Processing Will Streamline Your Business 

X-CELLENT - Packages with 2 Year Warranty Start at $295 

X-PERTS - Іп International Sales & Support 

(Developer/OEM Packages Avallable) 

For Information or Sales GALL: 


Voice: 510 522-3800 / FAX: 510-522-5556 / E-Mail: sales € tti. net / http:// www.tti.net 


over 200.000 ports іл T5 coun د‎ 
TALKING TECHNOLOG Y, INC T 


1125 Atlantic Avenuo, Alamoda, Mui al. 34801, USA 
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STARVIEW «um 


| Monitor, Keybi on 
a Supports S SVGA, УСА, and Абан пойн 
* Keyboard ог pushbutton CPU selection 
* Autoboots Keyboards and mice (Sv421) 
Cascadable | 


Rack 
Mount 
Available 


Listed Price Applica to CSA/UL model 


USA/Canada: 800-265-1844 (ext. 231) 

France Office: 0-590-3661 / UK Office: 0-800-96-7710 

Fax: E 438-6555 / Internet E-Mail: startech.computer @ onlinesys.com 

See us at Networld+interop Las Vegas - Booth 1715 
^ | CeBIT Hannover, Germany Hall 6, Stand 006, Booth 35 

: ач mun i لاس‎ oe 
COMPUTER PRODUCTS use Fax or int 

i eds 6 or Call:(519) 438-8529 (ext.231) 
Netherlands • Hong Kong Visa/Mastercard/American Expresa 
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а Mount Designed, Built in USA |! 
° Rack mdi ay Sete 386 to Dual Pentiums - 
e Rack maunt Chassis - Up to 20 Slots 

Custom Design & Modifications available 
* Rack mount Monitor - Up to 20" 
* Rack mount Cherry 101 Keyboard 
* HDD / CD-ROM Enclosure - Hot Swappoble | 
. • NEMA 4/ 12 Workstofion | | 


1 s 386/48 /Pentiom - m / ES / NESA / PCI 
© Passive Backplanes - from 3 slots to 20 slots 
Segmented Backplane Available 


CALL or FAX for Full Gatal ME 
2032 Pering iue. e San s 4 А qu 


800-927-5464 
408-452-9200 © 408-452-9210 FAX 


Circle 184 on inquiry Card 
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ENCLOSURES 

for 386, 486 & Pentium 
KEYBOARDS 
MONITORS 

DRIVE ENCLOSURES 


PC Enclosures 
from $300 


Monitor: 
10" Super VGA 
Color from $650 


Keyboards: 
Drawer, Shelf & 
Panel from $85 


Excellent Air Flow & Cooling 
Accepts Most Motherboards and Passive Backplanes 


Rack & Desk Models © Up to 20 Slots * Rugged, Modular Construction 
200, 300 & 400 Watt Supplies, UL, CSA, TUV * Made in U.S.A. 


x INTEGRAND 
for descriptive SS RESEARCH CORP 
brochures, prices 
or applications 8620 Roosevelt Ave. • Visalia, CA 93291 
assistance: 


209/651-1203 rax 209/651-1353 


РО т IBM • 386/486 Pentlum™ intel • Drivas and computer boards noi included. 
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XT CPU card. NEC V40, 1 MB Dram, sram, Flash, | 
Pemcia, 3 sri, 2 par, modem, A/D. $129 up | 


AT (F8680) battery operated CPU with 2M Flash, 
Sram, СВА contr., Рстсіа, 3 srl, 2 par. $249 up 


PC-in Complete system with KS-9 CPU, 256K Psram, 
а-Вох 192x128 LCD, 53 кура, 1 srl, pwr sup, box. $399 


EE cou A 15902055728 
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'KS-1 


KS-9 


Eton « Chassis ° Monitor & Monitor Enclosures 
шосето e Backplanes < CPU Cards & More 


| | Pentium CPU Са: 


UN Бес any Prieel!) f 
До Bast Qualityl 
* Up to 150 MHz CPU 
1 dip te &12MB On Board Memory 
» Butit-In Adaptec 2940 PCI SCSI Controller 
» Built-in PCI Enhanced IDE Controller 
= Veulelies of 386 & 486 CPU Cards also avaiiabie! 


ы || 


"o. ш op d 


Circle 201. on Inquiry Card. 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19'x7'x17' $131 


Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 — RMS486S5X-33 $915 
RMS486DX-33 $1136 АМ53865Х-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry K8 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET – Modular from 21° to 96° high 


Exclusive international! Distributor Program now Available 


“М VALLEY 
TECHNOLOCY ІМС. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


^ аы SAS AREA RAE oii 
mér* r1 ЕЧ se re 


د 
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Industrial PC Solutions 


Rackmount PCs 


Industrial PC Chassis 
Industrial Workstations 
Panel Display PCs 


Pentium/486/386 CPU Cards 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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8 BIT, 250 MSPS A/D Card 


y 


л 


< DIT, OU Mor > A/D 


PCI BUS 


Available!!! 


ae 
с. 
нь 8 = ^ CSLITE 
SN ` 
ИР 7 


8 bit, 40 MSPS $595 
CS250 8 bit, 100 MSPS $3500 
CS2125 8 bit, 250 MSPS ° $4895 
CS1012 12 bit, 20 MSPS $4995 
CS6012 12 bit, 60 MSPS $6995 
i U.S Prices ited. Intemational prices may vary 
Gage Applied Sciences Inc. 
5610 Bois Franc, Montreal, QC, Canada H4S 1A9 
From outside North America, call +1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 


Circle 169 on Inquiry Card. 


1-800-567-GAGE 


Portable Data Acquisition 


_ И PCMCIA" ог parallel port 
12- or 16-bit, 100 kHz or 1 MHz 
up to 256-channel expansion 


measure thermocouple, RTD, strain- 
gage, accelerometer, high-voltage, 
high-isolation, & other signal types 
DOS™, Windows™, DaqView™, 
DASYLab™, LABTECH NOTEBOOK", 
Snap-Master™, & LabVIEW" 

drivers available 


MICROSTAR 


LABORATORIES 4 


PED the onboard intelligence company 


DAP3200e™ with onboard DX4 
High Speed I/O 
Digital Signal Processing 
Multiprocessor Systems 
Most PC Software ! DLL, VBX, Delphi 
DAPtools for HP VEE DASYLab, LabVIEW... 


206-453-2345 — 206-453-3199 fax 
s.com — www.mstarlabs.com/mstarlabs/ 


Control Loop « 1 ms 
^ Windows, OS/2 Warp 
External Expansion 


Portable Data Acquisition 


Performance and Portability — 
We Give You Both. 


DAQCard" Series DAQPad" Series 


e Parallel port ж 
PCMCIA interface | 
e 100 ksamples/s au 


cards 
* Up to 100 * 12or 16-bit 
ksamples/s resolution 
• 12-bit resolution e Analog, digital, 
* Analog input and timing I/O 
and output * DC power, optional 
* Digital I/O battery pack 
and timing I/O — 
SCXI Signal e NI-DAQ' driver fr 
i Conditioning software for: im 
* Parallel port - LabVIEW" 
or PCMCIA - LabWindows'/CVI 
interface - Basic, С/С++, 
¢ Expandabie to Visual Basic, Pascal, 
384 channels and many more 


* DC power, optional 


| battery pack 
Î Call for FREE DAQ Designer- Software 
(800) 433-3488 (u.s. and Canada) 


"NinsrnuME 


INSTRUMENTS 


The Software ts the Instrument” 
U.S. Corporate Headquarters • Tel: (512) 794-0100 • Fax: (512) 794-8411 
E-mail: info@natinst.com • WWW: http://www.natinst.com 


© Copyright 1995 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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Cu: stom F mast 20$ 
SCSIVue "; 
Termina 4 BA. 


Benefits: Remote Display 

* Improves SCSI Bus Performance 

* Less Errors; More Reliable Data Transfer 
Dingess Problems * Analyzes Signal Quality 
‚ Active Regulation * Supports 68 Pin, 50 Pin 
* Status Indicators • Gold Contacts "ast 20 & Ulti 


$39. SCSI Vue" c ы ib 
it, Diagnostic Cables 


. “Мо Loss Of Important Data 

. Faster Performance * Test Cable Integrity 
reatures: 

* Diagnostic Indicators * Large Ferrite Filters 
e Triple Shielding (Unique Cable Design) 

* Double Gold 20u" Plated Connectors 

Over 40 ©. Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIVue "Teflon 
Custom Internal Cables 


Ber ef fit $; 
* Less Errors, Ultimate Performance 
e nu Wire improves Signal Quality 


рене 90 Ohm Impedance Match Custe 


Triple Pronged Connector With Gold contacts - 
sess scsiVue"s tive 
Digital Switch 


' Share SCSI Devices Between 2 Computers 
° Anah up to 14 Devices to 1 Computer 
ature 
; 2-1 Active Digital Switch/Repeater 
e Regenerates SCSI Signal for Long Runs 


The SCSI Solution Company 


COMPATIBLE 


3101 Whipple Rd. • a Union City, Ca. 94587 « Ph: 510-471-6442 * Fax 510-471-6267 
Circle 189 on Inquiry Card (RESELLERS: 190). 


Worlds Smallest 


Portable Disk Drives 


Internal Battery Option! 


* New 4.2. & 2,2 Gigs 
«Раву Brns'docess 
|а. * Fast 5651-2 Transfer Rates 
E | © Over {MB/sec thru parallel port 
| * No power supply "Bricks" 

* Rugged aluminum for field usage 
* High impact 75 G Shock 
* Built in power supply, Battery option 


t ms 


* 6.7x CD-ROM • Any dual combo 
e 1.3-2.8 Gig MO „Ех, CD-ROM & Tape a 


(408) 983-1127 


hls Jlag Fax 408-243-2885 
Systeme 


120 Saratoga Ave. #82, Santa Clara, CA 85051 


Parallel 
& 
SCSI 


To Computer 
Parallel Port 


To Printer 


No Power 
Supply Bricks ;; 


' Circle 227 on Inquiry Card. 


И CALLUS FOR A ыны то ORDER 800-75-WETEX 


DUTSIDE ill 


Circle 213 on v Card. 
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|: PENTIUM: : 


processor 


dk E e ê a e" га‏ ھت 


* Huge 11.3" 800x600 Dual- 
scan Color screen. 2MB 
VRAM. Optional 10.4" TFT 
Active Matrix. 


* Built-in 2x CD-ROM drive, 
16-bit stereo sound, 2 
speakers, & mic. 


* Two type Il PCMCIA slots, 
вегїа!, pare!lel, MIDI, 
PS/2, & infared ports. 


* 8mb RAM (maximum 32mb) 
and 256K level 2 cache. 


e 520mb removable PCI 
EIDE HD (up to 1.3GB 
avallable). 


© 1 year parts and labor 
warranty, Extended 
warranties available. 


* PS/2 Glide Point & 
Joystick. 


® 3.5" removable 
floppy drive. 


ө Windows 95 or 
DOS/Windows. 


Micro International, Ine. 10830 Seaboard Loop, Houston, Texas 
TUM, Top quality merchandise with excellent service and support 
vince [9547 Member of Houston Better Business Bureau. Dun & 
Bradstreet listed. Fax (713) 495-7791 Hours: 8-6 Monday-Friday. 


"Femi is a песнате) Iracrmiork of Imal Carnnaralian 


1-600-967-5667 
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SIMMVERTER™ 


The easy and affordable way to convert your SIMMs ! 


V Converts four 30 pin SIMMs to one 72 pin SIMM. | yy, ri 
| V^ Guaranteed to work In any PC system using 72 ріп SIMM нь... а 


W Works along with other 36 bit and even 32 bit SIMMs. 
` Amodels to choose from to fit any system (Tall, Short, Front and Back). 
id Designad In the USA (Patent pending). 


To order cu 1-800-440-7406 
Dealer and distributor inquiries welcome ! 
э 


= SimmVerter 72 : Two 72 pin to One 72 pin SIMM adapter. 


‚ Add $5 for shipping: and handling a 


- SimmVerter 30 : Four 30 pin to One 30 pin SIMM adapter. 
— 


nd sales tax where appl icabie. 


Circle 206 on Inquiry Card (RESELLERS: 207) 
gest FutureWare 


1553 Parody Loop ЖЕ * Tusen, CA 90680 
Phorar 714-955-7070 à Раш] 715-258-7068: 


N 
ye g5— 


- "erar (d) 30-pin BUM [e [1] Senn SM 
" Convert (4) SO- pia SAIS 10 [1) 77-й So 
Convert (2] T2-pin ШММв In (1] 72-nie SIMM 
|. No DIP васле - Plug & Play instalation 
. Designed and manviscturead m USA 
: Bald for Penfium penarmance 
- Matulachsred hy 150-2002 Cartile Company 


mory wit 


necycle | M Ir " 
Aus ss 
To order, call... 


:800-353-8200 
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Е | Л X um 

SIMMSTACK 
Convert 30-pin SIMMs into 72-pin SIMMS. 

Add pi SIMM slots to your system. 


р Ph x1 & Play installation 

45, Pentium & Mac compatible 
Tal гатран 
Will ТА wi иу ай systems 


On bowed logic ts 

+ Each adapler іму isle 
Lifetime warranty 
Manulactured since 1993 


000-209-7125 


"pci ene vw simmstack. cam 


E | c m 
"RIS م‎ - a 


ү? теё ! York, MY 10128 Tol (21: 


i L Im. 
| 751 Е Метц Ab 1110-1597 


4 В HIGH SPEED CHANNELS 
«4 BUILT IN FOSSIL DRIVER AND 
BUFFERS 


ТЕК „с. Hardware & Software 


Voice - (601) 467-8048 
Fax - (601) 467-0935 BBS - (601) 452-0058 
.. E-mail - spot@gtek.com or Fido 1:3604/18 


E Visit our new HomePage: http://Awww.gtek.com 


INTERFACE 
¥ DATA RATES TO 115200 BPS 
X. PERFECT FOR SYSOPS - BBS & 
INTERNET CONNECTIVITY! 


Circle 170 on Inquiry Card. 


Desan js а vertically integrated design 
and manufacturing ‹ company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems. 


15 Yrs. Experience - Supplier to Suppliers 


Industrial PC Enclosures 
Rackmount Drive Enclosures 
Rackmount Accessories 

Rack Systems 

Tower PC Enclosures 

Tower Drive Enclosures 

CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power cxt 


Phone: 1-702-356-5595 Fax: 1-702-356-6361 Email:info@stigercom 
Internet: hup:/wwwstigercom Postal: 1385 Greg St.Suite 101 Sparks, NV 89431 
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Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 


C- -Engine™ Prices start at $119 aty 1, $49 ОЕМ 


* 3.6x2.3", 24 1/0, 3 UARTS, 3 timers 2 counters 
• Upto 512K SRAM, 512K EEPROM, таи ai 
• 11 12-bit АОС, 3 mA standby, xai. 
Battery, RTC 
* Networking, C library, 
Development kits 


TERN 


INC. 
216 F St. #104, Davis СА 95616 USA 
Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tem@netcom.com 
ftp//ftp.netcom.com/pub/te/ten 
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Smaller than a 
credit card 


Develop reliable (= ene 
multi-tasking systems Ж 
in hours, not weeks, "MARNE 
with the new Micro G™ 
EasyStart Kit. Beginnners 
and experts alike will love our of capabilities” 
simplified version of C. The kit includes: Byte, Oct.95 
> Micro G controller with 32K RAM, 128K flash EPROM, 
14 bidirectional digital vos, and one analog input. 
> Prototyping board with switches, LEDs, beeper and low-pass filter 
Dynamic C EasyStart;" our integrated development environment 
(editor, compiler, and source-level debugger) for Windows 
Schematics, reference manual, power supply and cables 
It’s everything you need to start serious development. Only $279. 
Call our AutoFax 916.753.0618 from your FAX. Request data sheet #35. 


1724 Picasso Ave. 

Davis, CA 95616 
916.757.3757 

916.753.5141 FAX 
http://www.zworld.com 


= | 


a Hulk Hogan 


z / WORLD 


ENGINEERING 


Circle 182 on Inquiry Card. 


SECURE ACCESS А! 


The AurthentiCard is a low-cost; hendheld, 
DES-based, personal authentication token for 
both optical and numeric challenge/response 
and alectronic signetures (via PC or telephone). 


The programmability of security parameters and 
on-screen messages offer a maximum of flexibi- 

lity to fit the Ама Сат ! into о existing user 

шелш termine g 1 


Tools available for bres ith | 
in existing networks and systems. 


- oe 
3-1080 Bru 


| Lintel Security nv/sa, Avan T Jet 232, E 556! 
i ` Tek :312 287187 » Fak (422405212 


Qualstar Corporation 


6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
| (800) 468-0680 


Circle 176 on Inquiry Card. 
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Let your "TRUE COLORS SHINE 
THROUGH" when you advertise your 
computer products in the 


BVIE 
HARDWARE/SOFTWARE SHOWCASE 


| For more information call your BYTE 
a sales representative (see listing, 
page 211) or fax 603-924-2683 


LUN AR wae 
"ual c crea E SYSTEMS "-— EP 


Es AT THIS SITE: http: ww, lunarups,com | 
- The Power ofthe MOON 
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High-Quality 
Scientific 
Publishing 
Software. 


S Dviscope - а LT WEB browser $ 


yy lation: itp://www.crl.c om/~pti/ 


| For de Imo and inft 
= | И 
[ал Personal ТЕХ, Inc. 800/808-7906 Fax: 415/388-8865 E-mail: рїї@єп.сот 
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How to stay ahead of the 
market and the psychiatrist. 


Searching for a cost-effective way to create focused software for 
a specific market? License Autodesk? OEM Technology. That 
way, you can relieve the stress of writing industry-compatible 
code and instead, focus on your customers and expanding your 
market. Plus, the Autodesk name carries worldwide recognition, 
a strong three-million customer base and reputation for success. 
All elements that should keep the psychiatrist far away. 


License any of the following Autodesk OEM Engines: 


DWG OEM 

AutoCAD* OEM 
AutoVision OEM 

POWERED WITH AutoCAD Data Extension OEM 


AUTODESK 


TECHNOLOGY " HOOPS* OEM 


ГА Autodesk. 


© 1996 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD, and ADE are 
registered trademarks, and AutoVision and HOOPS are trademarks of 
Autodesk, Inc. in the U.S, and other countries. 


nnnamm 
SARA 
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The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 168 on Inquiry Card. 


Let your 
"true colors shine through" 


CGM 


when you advertise your for MS Windows 
1 The C uter Graphics Metafile is the ISO/ANSI standard f 
computer products m the Tha ean л айша ate of вант апа Un Died Г 


| | graphical information. Our Windows solutions give you easy 


| B | | тг = | access to this technology. 

| П | = | | F | MetaPrint: The CGM printer driver for MS Windows. Is 

| NJ | | | | installed and functions as a standard MS Windows printer 

| driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 


HARDWARE/ SOFTW ARE HSlview: The CGM interpreter for MS Windows. Views and 


prints CGM and WMF files and also translates CGM to/from 


SHOWC ASE WMF. HSlview was developed for Microsoft for use with 


| Word, Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 


our newest, affordable, Besides CGM, EMATEK supports other ISO/ANSI standards. 
| "E . ' Based on the Graphical Kernel System (GKS) and Computer 
| 4-color advertising section! Graphics Interface (CGI) standards our GSS graphic tools 


| enable you to develop portable, device independent graphic 
| applications. Call for an info pack today. 


| For more information call your BYTE 
|| sales representative (see listing, z ' Standard aucun 
| page 21 1) or fax 603-924-2683 d Subbelrather StraBe 17 


D-50823 Cologne, Germany 

Phone: +49-221-512074 
EMATEK === 

Email: gsscgi@ematek.de 


Circle 197 on Inquiry Card. 
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TGV’s MultiNet® is the only TCP/IP solution to ااا‎ Get MultiNet up and 

deliver the performance, reliability, and ease of use that ^| TCP/IP Stack ] z File Sharing Network Printing | running on your enterprise 
I y 
corporate networks demand. MultiNet is first to let you 32-bit\xD Т FTP client and server LPR today. It's powerful. Reliable. 
run Microsoft Windows for Workgroups networking over DHCP and Bootp 32-bit VxD NFS client PCNFS | Sleek. Fast. And designed for 
a superior TCP/IP stack. First to let you select and pay NetBIOS/TD! interface Internet Applications Stream (reverse Telnet) | the enterprise. To Order Your 
for just the TCP NP applications yau need, thereby reducing RIP & Router Discovery Enhanced Mosaic V2.1 Network Utilities | Free Evaluation: 
software and support costs. And MultiNet is first with арй! МВСВ Ping | — (gl800-TGV-3440 
Multicast Terminal Emulation Traceroute 
Ss supernet support so that IP address $ or 408-457-5200 
LI Ир Ate Ethernet, Token-Ring Telnet and Rlogin Host lookup 

RUPEM limitotions are no longer an administrative | | 

= PPP and SLIP/CSLIP VT320 and TN3270 Whois | 


feu nightmare. MultiNet further simplifies IP 
NetWare 


| Kerberos authentication Finger 
address configuration with DHCP and Boofp. | —— M ÉÁÀ— — | 
Fox: 408-457-5205 Email: soles@igv.com Web Server: hifg;//wwwigkcom TGV Europe Tel: +44-1-256-814151] The Enterprise TCP/IP Experts 

"Developer tested only. Novell mokes no worranty with respect to this product. MultiNat is o registered trademark of TGV Software, Inc. All other trademarks are the property of their respective owners. ©1996 TGV Software, inc. 015/2 


Circle 215 on Inquiry Card. 
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Graphics and Web 
Page Design 


$ee our online 
i. Р order form al 

€ Unlimited e-mail 
address forwarding 


ө Domàin name 
registration provided 
(http://your name) 


hllp.//www.hway.net/home.him!i 


€ Custom CGI script 

support via your own 

cgi-local directory Е m. 
® Detailed web usage | "d 
€ 500 MB of data statistics & access to Fa 

Tansfor per month raw log files Hi 

01} per MB over 500 MB) way 

9 Controlled anonymous FTP " 

© 10 MB of disk space for your html Technologies, 


ә TrueSpeech® server support с. 
эсепти р тар included (real-time audio) in 


тете sales@hway.net 1 800 339-HWAY 


€ Unlimited updates Lodi 
via your own FTP 
account 


Circle 225 on Inquiry Card (RESELLERS: 226). 


Secure Client/Server over the Internet! | 


Secure SQLBase 
Encrypted Data 


Dunn Systems 


SECURE Use Client/Server tools for 
SQLBase remote access solutions! 


Use the Internet as a secure virtual Wide Area Network 
Develop powerful Internet applications using 4GL tools 

Use SQLWindows, Visual Basic, Powerbuilder, Delphi, C++... 
Provides automatic data-stream encryption for all SQL data 
Uses RSA security and Netscape's secure socket references 
Includes a complete enhanced version of SQLBase v6.0 


Transparent to users, developers and administrators 


Use the Internet to securely access | 
your client/server application 


| 
RMN Aa MPR a I te ЧАТУ" ن | ارا‎ 


Pricing starts at $1,595 for a 5-user version 


Call 1-800-486-DUNN ext. 402 DUNN 
systems, inc. 


e-mail: securesales @ dunnsys.com 
Circle 230 on Inquiry Card. 


http www.dunnsys.com 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 
TOM | Call us for 


information, 
| and FREE 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows™-Based pro- 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series", 
C/C++ Series" 
OOA/OOD Series",. 
OLE Series" 


Each series: $249* (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (гед, $1050) 
All 4 series: $649* (reg. $1300) 


LAN version: Call 
* Limited Time Offer 


800-6789-OML 


Circle 200 on Inquiry Card. 


MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8115 
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What's your operating system 


done for you lately? 
More powerful and flexible than NT and OS/2, Linux is the OS of choice 
in nearly half the Internet Provider Sites set up in 1995. WGS Linux Pro 
is a more professional, stable and complete version of Linux, including 
programming languages, tools, new software and games. It transforms 
any PC into a powerful workstation or network server. Also a great way 


to learn Unix systems concepts and programming! 


Try It risk-free for 30 days! Only $69 ES 
(That's 30% off the regular price!) N i} 
Visa/MC/AmEx accepted CMM y 
Order today by calling: 800-234-7813 


WorkGroup Solutions, Inc. • Р.О. Box 460190 • Aurora, CO 80046-0190 
Tel: 303-699-7470 e Fax: 303-699-2793 « E-Mail: info G wgs.com e http://www.wgs.com 


па. 
Ки 
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Anywhere! 
No Rules Needed! Leave Your PC Off 


With Redirector for cc: Mail from C2C Systems 
you can leave for an hour or a month and have 
your mail handled automatically. Let's people 
know you are away and when you'll be back! 

* Quick Installation 

• Easy Operation 


* Free Evaluations.. call today! 


US (800) 449-0506 or (206) 885-7888 International +44 1734 511 211 SYSTEMS 
hitp://www.seanet.com/vendors/c2cusa Я — 


: KCOM2 for Windows 
| Japanese / English Word Processing 
| Software for Windows95. 
| O You don't need Japanese version 
Windows or DOS! 
© KCOM2 for Windows is an easy to use 
| Japanese and English Word Processing 
Software with Communication feature for 
your regular MS-Windows V3.1 or above. 
| © With OLE server feature, you can insert 
Japanese on English applications. 
© Offers two types of Japanese outline 
fonts, built-in Japanese Front End 
с.са Processor and much more. 


KUREO Technology Ltd. 8303-3600 Gilmore Way, Burnaby, B.C. 


в CANADA V5G 468 
InTransNet Services Ltd, клх сол 433-3303 TEL (604)433-7715 


Tape Storage Solution for Windows 95 


* Turns a SCSI tape drive into a Logical "disk". 

* Works with Windows 95- Long file names. 

e CODEBLUE™ Disaster recovery for Windows 95. 

* TDWIN GUI for W indows 95. 

• Backup & Secondary storage. 

* Random Access Tape files 

* Read/write files directly to tape. 

* Supports SCSI DAT, 8MM, QiC 

* Crash Guard protects your data 

Supports 4MMDAT/DDS-28MM, GICSCSItapedrives 
ADPI-Hewleti-Packard JetStore/SureStora -Colorado Power-Tape/DAT - 


Conner - Contemporary Cybernetics - Exabyle - Legacy - Mountain - PCM - 
Sony -Tandberg- Tecmar-WangDAT- WANGTEK-others, 


HEWLETT 
UJ PACKARD 

SureStore Tape 

Referenced 


MVP 


FINALIST 


Solution 


Circle 195 on Inquiry Card. 


New Product 


M. S. R. P. 


New Low Cost 


5169 


Before all your hard work goes down 
the drain. 


Why risk losing a single bit of 
your valuable data when it's 
so easy to BACK UP with a 
backpack 800TD printer port 
tape drive? The backpac 
QIC-80 800TD stores up to 
800MB of data on a single 
Travan TR-1 tape and uses 
all QIC-80 tapes too. 


No slots? No problem. 
There are no cards to install. 
You don’t even have to open 


MicroSolutions 


Call Toll Free - 800.295.1214 


Р computer. Plug ће 
ackpack 800TD into your 
computer's printer port; plug 
your printer into the port pro- 
vided on the back of the 
tape drive (Windows™ and 
DOS backup software is 


included free). 


Join the backpack drive family 
today... Easy plug and play 
tape back up, CDROM, hard 
disk and diskette drives. 


TECHNOLOGY 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 • Telephone 815.756.3411 • FAX 815.756.2928 


Circle 135 on Inquiry Card (RESELLERS: 136). 


THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"X1'/«" 
ads can include headline (23 characters maximum), 
descriptive text (300 characters is the maximum 
recommended) plus company name, address, 


telephone and fax number. 2"x2*4" ad has more space RATES (Jan. 1996) 


for descriptive text (850 characters is the maximum 25 61 12 

recommended). ues imn iun 
DEADLINE: Ad copy is due approximately 2 months 1ай 8790 $760 $665 
prior to issue date. For example: November issue 2”x1'h" 2ads/isue — - "M90 
closes on September 8. Send your copy and payment 3ads/issue – - 600 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1,580 $1,515 $1,330 
Mill Lane, Peterborough, NH 03458. For more ayas” 2 ads/issue - - 1265 


information please call Vivian Bernier in BYTE sales at 


603-924-2521 or FAX 603-924-2683. 3 ads/issue - - 1,200 


| ACCESSORIES 
SVGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 
Works with ali VGA, SVGA, and RGB monitors 
Supports 1280 x 1024 - MADE IN USA 

* Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6607 


Inquiry 451. 
| BAR CODE = 1 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 2015, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $$ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner – $599 

Complete with Laser Scanner — $655 

Complete Wand only Reader- $329 


Worthington Data Solutions 


3004 Mission Streat • Santa Cruz, CA 95060 408-458-9938 


800-345-4220 


4+ 4+ + + + + + + + NO MO x 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portabie Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

ж 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

ж Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

ж Reads 20f5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand — $799 

* Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, СА 95060 


408-458-9938 FAX 408-458-9954 800-345-4220 
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BAR CODE 
Labeling Sofrware 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for Windows- 


$295 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $795. 

Terminal — $1095. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 
» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
» 2x16 Supertwist LCD Display 
» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 
» Wand, CCD, Laser, or Serial Input Devices 
» Built-in Program Generator 
» Create Your Own Custom Programs 
» 6 Built-In Inventory Programs 
» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 
» Up to 250 Look-Up Files in Memory 
» Built-In Calculator 


» Supports HAYES Compatible Modems 
» 64K Memory with Data Compression 
» 30-day $$ Back Guarantee — 1 Year Warranty 


» Complete Unit with WAND Scanner = $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


еогезәе COLOR — Add $100 scene 


| ` BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 

Uses Enhanced Decoding Algorithms 


Accepts Wand, SloVBadge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 

Reads HIGH, MEDIUM, & LOW density codes 

Auto-Discriminates Between Bar Code Types 

Easily Programmed with a Bar Code Menu 

Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 

Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 

Complete Unit with LASER Scanner — $645 

Complete Unit with WAND Scanner – $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


ҮҮҮҮҮҮҮҮҮҮҮҮ YYYY 


Bar Code Printing Software 
LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25926-40096), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 


» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 
» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 
AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 452. 


BAR CODE PRINTERS 


Only $1,495.00 (reseiler pricing available) 
Impeccable print quality, rugged performance! 
FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word™ Write, Word Pad, 
Access®, Visual Basic™, Lotus* Approach®, Paradox*, dBASE®, etc. 


THARO SYSTEMS, INC. 
P.0. Box 798, Brunswick, OH 44212-0798 
htip://www.tharo.com/tharo/ Internet e-mail: thara@tharo.com 


216-273-4408 Fax: 216-225-0099 


Inquiry 453. 


BOOKS | 


12,000 COMPUTER TITLES 
Easy searching & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks,.com/, CompuServe, GO СВК. 
Excellent customer service. Worldwide shipping by 
UPS or USMail. MC/Visa/AmEx/Novus/JGB cards. 
CompuBooks? Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


CD-ROM 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM Inc 
102 Greenwood Ave, Wyncote PA 19095 USA 
+1-215-572-9831 / +1-215-572-9832 fax 


1-800-8-CDROMS 
Inquiry 457. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 
“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 


COMPUTER MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms, Dips, Laser Printer. 1 Megx9, 4 Megx9, DRam Chips 
— ANY MEMORY — 

All Memory Has Value! Don't let your old memory collect dust 
Cali or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


"The company that buys mamory back" 


531 Main St., Ste. 1174. El Segundo, СА 90245-3060 
Ph. 310-676-3074 Fax 310-676-3076 


` DATA RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 454. 


| _ CAD/CAM | 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT'M software $249 
NEW VERSION 3 VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation, 


* New features to accommodate machine control, 
» Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface available. 
TS Corporation, 1422 Amold Ave. 
Ability Systems Roslyn, PA 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 455. 


CD-ROM > 


INFOMAGIC CD-ROMS 


WORLD WIDE WEB on CD-ROM 

See the Web without being on-line! Most popular sites included! 

INTERNET Tools CD-ROM 

Networking tools & utilities for DOS & UNIX 

USENET 2 CD Set 

comp.sources & alt. sources groups archived + lots of FAQ's 

CICA Windows 4 CD Set 

Hundreds of Windows programs & games ready to plug & play! 

LINUX TOOLBOX 

Includes 5 CD Set, Install Manual, Internet Guide & more! 

LINUX Developers Resource 5 CD Set 

Complete OS, source code, on-line docs, Slackware & Red Hat! 

MOO-TIFF CD-ROM (far LINUX) 

Complete development system, 100% OSF/Motif compatible 

OS/2 HOBBES 4 CD Set 

Utilities, demos, games, shareware and more all for OS/2! 

TCUTK CD-ROM 

Tool Command/Scripting Language - genera! purpose library 

Mother of PERL 2 CD Set $35 

Utility language for UNIX, Windows, NT, 05/2, DOS, MAC & more! 

GAMES for DAZE 2 CD Set 

Hundreds of games, demos & source code, X2FTP Archive 

BSDISC 2 CD Set (NetBSD & FreeBSD) 

Complete Unix-like OS & install scripts for both 

STANDARDS 2 CD Set 

RFCs, IENs, CCITT/ITU Bluebook, Windows Sockets 

SOURCE CODE CD-ROM 

4.4 BSD-Lite 2, XIIR6, MACH, Andrew Windowing, more! 

Phone Orders: 1-800-800-6613 We accept 

Fax Orders: +1-520-526-9573 MC, VISA & AMEX 

Int'l Phone: +1-520-526-9565 

Web Orders: www.infomagic.com E-mail: orders@infomagic.com 
11950 №. Hwy 89, Flagstaff, AZ 86004 


Inquiry 456. 


http://www.jescdrom.com 


Inquiry 458. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/src. 


2 disc Set, easy install, 6 mo updates ..............................999.95 
Slackware Linux. 2 disc *OFFICIAL* Slackware 3.0. 
Internet's favorite, Quarterly updates ............................... $39.95 


Cica MS Windows. 4000« Windows programs, games, 

drivers, fonts, shells, src. Indexes in German/Spanish/ 

italian/French/English/Japanese. Quar. updates ............ $29.95 
Hobbes 05/2. 1000 MB Free/Shareware drivers, app's, 

etc. 09/2 Mag's product of the year! 6 mo updates ......$29.95 
Simtel MSODS. 2 discs, premier Internet technical, 


programming Free/Shareware .................................... $29.95 
Black Hawk. — New Win. 95 shareware collection .......... $29.95 
Internet Info. 17,000 doc's. FAQs, FRCS, & IENs................. $39.95 
Music Workshop. 2 Music prog., midi, demos, etc ........... $39.95 
Project Gutenberg. 350+ Copyright free books ................ $39.95 
Scientific Library. Technical shareware. DOS/Win .............. $39.95 
POV-Ray. Ray-tracing images, src, documentation ............$39.95 


60+ titles about Windows 95 & NT, games, Tcl, perl, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 


Call for your FREE catalog today! 
All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-214, Concord, CA 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: «1-510-674-0821 
orders@cdrom.com htip://www.cdrom.com/ 


Inquiry 459. 


COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, SDLC, PPP 


Rock solld, compliant, inexpensive and robust РС APIs and 
router implementations. On board protacol support reduces 
PC overhead. 


• For MS-DOS, Windows, Win NT, Unix, 05/2, Netware and others. 

* Routers interconnect any PC systems or LANs. 

e Cards for 56kbps to T1/E1. 

» Superior test and diagnostics including SNMP. 
Sangoma Technologies Inc. 


ра * (905)-474-1990 * Fax: (905)-474-9223 
-Mail: dm@sangoma.com * Web: www.sangoma.com 


COMPUTER GRAPHICS 


Work from Home 


We need help creating our “Virtual World 
Project”. Use your 486PC or PentiumPC to 
create 3D models for our CD-ROM. 
Average $20 to $30 per hour with a signed 
contract. Software is required and training 
is available. Call: 


3rd DimensionTechnologies, nc. 1-800-455-3558 
Inquiry 460. 


415-883-4232 
Inquiry 461. 


The Leader in Data Recovery 


@ Expertise in virtually every operating system 
& media storage device. 


@ 24-Hour support & emergency services available. 
€ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC: 1-800-650-2410 • Europe: +44 (0)181 974 5522 


Inquiry 462. 


DATA/DISK CONVERSION 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL!'! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1 -800-357-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8294 


Inquiry 463. 


DATABASE 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068  http://www.mynet.it/ahaco 


Inquiry 464. 


EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 


Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 e 1-205-323-6191 
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THE BUYER'S MART 


EMBEDDED CONTROLLERS 
v/ MAKE A DATALOGGER FAST! 


TDS2020 - the ideal low-power micro-controller 
for building a datalogger. From only $199 (1005) 


/ Fast development with high-level Forth- no emulating! 
/ Application software library provided - easily tailored! 
/ Save to b/b RAM, PCMCIA cards or mini hard drive! 
/ Take 10/12 bit analog signals. digital or ASCH data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 


Inquiry 465. 


FOREIGN LANGUAGES 


Foreign Language Software Leader 

Largest selection of Translation, dictionary, language 

learning, fonts, word processing, OCR etc. from any 
company! Best prices, Satisfaction guaranteed! 

Free 52-page Catalog. 
http://www.lainet.com/CLR 
Character Language Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd, Ste. 304A, Los Angeles, CA 90025 


Inquiry 466. 


FORMS DESIGN & PRINTING 


FORMS OVERLAY MACROS...from US $99.00 
Forms Electric is the forms overlay solution 
for LaserJet & compatible printers. Use your 
preferred Windows applications to create 
PCL forms overlay macros for print merging, 
on-screen preview and faxing. Xerox and 
developer solutions available. 


http:www.visual.co.uk/ 


Visual Software 
Fax: +44 1306 742 425 geddes@visual.co.uk 


Inquiry 467. 


HARDWARE 


Coin Op PC systems 


for any computer system inc. PC's and Mac. Suitable 
for Cyber cafés, Hotels etc. From components to full 
systems with dial up Internet access. Sturdy and Theft 

roof. Any currency. Can operate unattended. Internet 
iterate companies required as agents. 


Cyber café operating systems and equipment. 
Internet + Virtual reality systems. 


MAAS-NEOTEK Ltd. 


www.netropolis.co.uk Email info@maasneotek.com 
Tel. 44 (0) 1224 595666 fax 595333 


Inquiry 468. 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 


APPLE II? & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog... 800-274-5343 


Office: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 469. 


HEWLETT-PACKARD 


Buy — Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 


HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail : sales G dasher.com 


Inquiry 470. 
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` HELP WANTED 


x EXTRA INCOME '96 xx 


Earn $200-$500 weekly mailing travel 
brochures. For more information send 
a self-addressed stamped envelope 


" C.C.L. Travel 


P.O. Box 612290, Miami, FL 33261 


Inquiry 471. 
LANS 
Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, paralle!, or Modems 
Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 
Information Modes 


617-387-3339 / P.O, Drawer Е, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 472. 


MEMORY ] 
MEMORY 


BATTERIES & FAX/MODEMS 


for over 3,500 brands and models of PCs, MACs, Laser 
Printers. Also sell batteries for Camcorders & Cellular 
Phones. More choices than anybody else on earth. 


Discover Visa Mastercard Amex Corporate PO's 


CONTROL Memory Factory 
(800) 952-7867 Fax: (408) 437-1278 


Inquiry 473. 


NETWARE 


NOVELL SPECIALS FREE SHIPPING - 


NOVELL UPGRADES UP TO 60 % OFF LIST! We will beat or maich any 
advertised PRICE. Bring us your bes! deal!!! Visa — Mastercard 


800-373-2485 VANDY MICRO CORP 


Fax: 714-768-1063 Tek 714-768-1595 


Inquiry 474. 


PROGRAMMERS TOOLS 
The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as well as data-aware custom controls and a 
visual report writer! 
FREE 30 day trial 

Call Sequiter Software Inc. for details! 

Phone 403 437 2410 FAX 403 436 2999 


Inquiry 475. 


? SECURITY 


EVERLOCK Safe-D EVERKEY 


CPU-Lock * CD-ROM Lock * Serialization * 
Registration • Date & Execution Limits • 
Window 95 • 3.11 * DOS 


Az-Tech Software, Inc. 
Leaders in Software Security 


Call Today For More Information! 
Phone: (816) 776-2700 FAX: (816) 776-8398 


Inquiry 476. 


_ SECURITY | 


THE ULTIMATE SOFTWARE SECURITY 

9 STOPCOPY family - UNCOPIABLE copy protection 

@ STOPVIEW software encryption 

© NETLIMIT network license metering 

9 DOS, Windows, Macintosh, OS/2, support 

6 No source code changes required - for ANY of our 
products in ANY environment 

9 Our products destroy ALL of our competition 

€ Call for FREE demo disk, or to discuss our products' 
MANY options 


BBI Computer Systems, Inc. 


14105 Heritage Lane, Silver Spring, MD 20906 
800/ТАҮ-АВВІ * 800/879-2224 • 301/871-1094 • FAX:301/460-7545 


Inquiry 477. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key" 
CrypKey is software copy protection that is 
completely secure from any disk copy program 
• completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
«completely compatible with CD-ROM, BBS, or Internet 
distribution! 
* customer friendly — no disk Key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
* by increments – sell add-on software options or levels to 
your customers 
* by number of runs — e.g. sell 100 calculations for $100.00 
e by time period ~ e.g. lease or demo your program 
for 80 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. – engineering and 
software since 1972. к 
Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 286 
(403) 258-6200 « fax: (403) 258-6201 
INTERNET: crypkey@kenonic.com 


Inquiry 478. 


Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used worid-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX™ Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 
€ microprocessor controls ID codes, memory, dynamic 

algorithm and high speed data encryption 
© remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 
20 Executive Park West, Suite 2027, Atlanta, GA 30329 
404-321-3020 1-800-MARX-INT fax: 404-321-0760 
Visit our Home Page: http://www.marx.com 


Inquiry 479. 


KEY LOK Ем SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 


$16.00/5, $19.95/2). No startup costs. No ID on devices. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEY-LOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 480. 


SOFTWARE/ENGINEERING 


SOFTWARE ANALYSIS TOOLS 


Windows Hierarchical Diagrammer 


Analyze, design & communicate your programs, 
business processes, & databases using B-liner, an 
intuitive, interactive bracket outliner. Diagrams can range 
from formal specifications to informal "to do" lists. Check 
Out our web site for a Free Demo. 


* Powerful editing & formatting — * OLE 2.0 server 
* |deal for Warnier/Orr diagrams • For Windows 95, NT, & 3.1 


$149 (60 day money back guarantee) Varatek Software, Inc. 
http://world.std.com/~varatek (508) 685-7003 


Inquiry 481. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package. Distribute. and Ship Your 
Soltware!! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


FREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 482. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Tel: | 206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 
* Power Mac, Macintosh * More Than 5000 parts 
* [sSeicE4 Real Time SPICE + Waveform Analysis 


e Mixed Mode Simulation • Full SPICE programs 


* Schematic Entry starting at $95. Complete 
* New AHDL Modeling Kit!! systems, $595-$2595 


P.O, Box 710 San Pedro, CA 90733-0710 $ 
(310)833-0710, FAX (310)833-9658 [ n I US о 
Call for your Frea Demo and information kit. 


Inquiry 483. 


SOFTWARE/GRAPHICS 


The Ultimate Imaging Toolkit 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 

TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, PNG, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, ІОСА, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 

Guaranteed to read all raster images in existence 
in the listed formats! 
x Import, export, scanning, conversion, compression 
% Printing, display, image processing 
x Support all languages 
x Fax formats and multi-page images 
ж Rotate, zoom, scale, color reduction 
* Thumbnails, sharpen, special-effects 
ж Multi-Platform Support: 
Win 3.x,Win95\ NT, DOS, DOS 32, VBX, OCX, 05/2, FoxPro, 
Sun OS, Solaris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 
x Pro Gold versions for Windows as a DLL, VBX, OCX 


Win 95\ NT, 05/2, UNIX and Macintosh platforms. 
AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 
Compuserve: GO ACCUSOFT — http://www.accusoft.com 


Inquiry 484. 


SAUNA: 3D THERMAL ANALYSIS 
€ Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. 9 All heat transfer modes: convection, 
radiation, conduction ® Interactive menu-driven 
© Thermal parameters library € Fast "What if": 
dimension, mat'l, finish, analyses € Easy to learn & use 
е IBM PC & Macintosh 11 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 485. 


SOFTWARE/GRAPHICS 
LI e | 
Viewing 
‘View’ enable your application with the most extensive 
viewing libraries ~ Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 
formats within your Windows application in a matter of 
hours. The same technology used in AutoVue@ and 


other leading viewing and document management 
software. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 486. 


ссн NEW RELEASE C/C++ 
TG-CAD Professional v.6.0 


For Win 95, Win 32, Win NT, Win 3.1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for 'C 
programming. Draw, Fill, Shade, Dimension, DXF, 
Fonts, Color & more included. Free Demo & 
Technical Paper available. 


Р.0. Box 9411 52, Plano, Texas USA 75094 

D S \ Fax 1-214-423-7288 Pho 1-800-635-7760 
BBS: 1-214-881-9322 

DISK SOFTWARE INC. 


Inquiry 487. 


LEADTOOLS 


Tbe comprebensive imaging development toolkit for 


BITONAL, GRAYSCALE & COLOR! 

Easy to Use! Integrating LEADTOOLS is quick & easy by 
single-function implementation. One call loads/saves 
supported formats. 

Saves you time! With LEADTOOLS, you get example 
source code! 

Performance! 30+ image processing features all 
optimized for speed. 

Ultimate Control! Our experience in the software toolkit 
business helped us create 2004 high level functions to 
cut development time, 

Comprebensive Solution! Supports 40+ file formats 
including JPEG. 


Different Coding Styles! Get the advantage of using 
LEAD's registered class, МЕС, OLE Custom Control 
(OCX) & pure C/C++ code, 

FREE imaging application built with LEADTOOLS 5. 
Download free imaging application built with 
LEADTOOLS 5 hitp://www.leadtools.com/ or call 


1-800-637-1835 
LEAD 
TECHNOLOGIES 


INCORPORATED 


704-332-5532 ( Fax) 704-372-8161 CIS: “GO LEADTECH” htp.//www.leadtools.com/ 
Inquiry 488. 


SOFTWARE/SCIENTIFIC 
\ТЕХ Scientific Desktop Publishing 


* Scalable Fonts * Font effects * Typeface customization 
* Equations * Tables * Graphics * Foreign languages 
• Multi-lingual spell & hyphenation * IDE * On-line help 
• Dos, 005-32 and Windows versions • From $199 

X of Tomorrow —Notices of AMS, March 1991 

Call now for a FHEE DEMO DISK 

PAicroPress, lnc. 
68-30 Harrow Street, Forest Hills, NY 11375 

Те! (718) 575-1816 Fax (718) 575-8038 
See us оп Web: http://www.micropress-inc.com/ 


Inquiry 489. 


SOFTWARE/VOICE/FAX 


Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based application generator. 


ITI SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 


Fax-On-Demand: 514-835-2216, E-mail: ggagnon@cam.org 
Check our home page: http://www.cam.org/-ggagnon 


WINDOWS 


"FREE INTERNET 


217-322-1111 


Full Access 28.8K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 490. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Intemet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 491. 


MARKET TO EUROPE! 


The BYTE EURODECK offers you a unique 
opportunity to sell your computer products to 
BYTE's 50,000 European Subscribers! 


Call 


Joseph Mabe 


for more info! 


(603) 924-2533 


Inquiry 492. 


YOUR AD HERE 


ADD IMPACT 


WITH 


COLOH 


IN THE 
BUYER'S MART!! 
Attract the attention of your 


customers with the addition of 
color to your ad. 


Call 
Vivian Bernier today 
at 603-924-2521 


for rates and details 
to start or upgrade 
your advertising today! 


oR FAX 603-924-2683 


Inquiry 493. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. Phone No. 
74 3COM CORPORATION 29 800-NET-3COM 
121 A LOGIC 147 . 619-755-1000 
114-115 ALADDIN SOFTWARE SECURITY INC 139 800-223-4277 
90-91 ALADDIN SOFTWARE SECURITY INC 72 212-564-5678 
145 ALLMICRO 191 800-653-4933 
126 ALTEX ELECTRONICS 168 800-531-5369 
167 AMERICAN ADVANTECH 196 800-800-8889 
166 AMERICAN ADVANTECH 199 800-800-6889 
76 AMERICAN POWER CONVERSION 32-33 800-800-4АРС 
dept A2 
* AMERICAN POWER CONVERSION 32A-B — 401-788-2797 
67-68 AMT LEARNING SOLUTIONS B 904-913-8354 
е ANTHRO CORP 77 . 800-325-3841 
, APPLE/ORACLE 96DM 5 800-950-5382 
ext 908 
184-185 APPRO INTERNATIONAL INC 198 800-927-5464 
157 ASHTEK INC 177 — 800-801-9400 
604 ATTACHMATE CORP 64NA 7 800-426-6283 
f AUTODESK 202 800-946-6432 
228-229 AXIOM TECHNOLOGY 196 909-464-1881 
450 z 215 B00-695-4775 
72 BORLAND INTERNATIONAL 21 800-336-6464 
50441 
* BYTE BACK ISSUES 106 
118 BYTE ON CD ROM 141 
3 BYTE SINGLE COPY SALES 106 ^ 603-924-2578 
* BYTE SUB MESSAGE 140 
* BYTE WEB SITE 160 http://www. byie.com 
C 
220 C2C SYSTEMS 204 206-885-7888 


119-120 CALIFORNIA PC PRODUCTS INC 142 
206-207 CAMELEON TECHNOLOGY INC 200 


164-165 CDG SYSTEMS 193 
C COMPAQ 10-11 
à COMPUSERVE OUTSERT 
B9 COMPUTER DISCOUNT 

WAREHOUSE 174-175 
* COMPUTER BOOK CLUB B1 
и COMPUTER BOOK CLUB 80A-B 
127 COMPUTERLANE UNLIMITED 176 
168 COMPUTERWISE 202 
242 CONTROLLED POWER 188 
" COPIA INTERNATIONAL LTD 8 
85 COREL ХАНА 66 
75 COREL DRAW 37 
73 COREL FLOW 23 
130-131 CYBEX CORP 165 
128-129 CYBEX CORP 181 

J 
x DATA ACCESS CORP 182 
233 DATALUX CORP 172 
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800-394-4122 
800-440-7466 
800-741-6227 


800-487-4838 


800-959-4CDW 
614-759-3749"* 
614-759-3666 
800-526-3482 
800-255-3739 
800-521-4792 
708-682-8898 


613-728-0826 
ext 3080 


613-728-0826 
ext 3080 


613-728-0826 
ext 3080 


205-430-4030** 
205-430-4030** 


800-451-3539 
800-DATALUX 


Inquiry No. Page No. 
: DELL COMPUTER CORP CIV 
* DELL COMPUTER CORP С 
* DELL COMPUTER CORP (Р1000) CIV 
* DELL COMPUTER CORP (F1000) СІ 
116-117 DEXON SYSTEMS LTD 
618 DIGITAL STORAGEWORKS 75 
132 DISTRIBUTED PROCESSING TECH 164 
230 DUNN SYSTEMS 204 


197 EMATEK GMBH 


F 


234-235 FINSON 
133-134 FIRST SOURCE INT'L 170-171 
223-224 FUTUREWARE 201 


G 


169 GAGE APPLIED SCIENCES INC 199 


з GATEWAY 2000 56А-№ 

ы GATEWAY 2000 57 

210 GLOBETEK 196 

189-190 GRANITE DIGITAL 200 

170 GTEK INC 201 
H 

225-226 HIWAY TECHNOLOGIES 204 


84 HUMMINGBIRD COMMUNICATIONS 60 


: IBM OS/2 55 
а ІВМ SERVERS 64NA 4-5 
Ы IBM TECHNICAL INTERCHANGE ‘96 31 
a IDT INTERNET 89 
171 INTEGRAND RESEARCH 198 
122 INTEGRIX INC 83 
е INTEL CORP 40A-D 
" INTEL CORP 14-15 
172 IO TECH 199 
236-237 IQ SOFTWARE 58-59 
92-93 IXOS SOFTWARE GMBH 78 
ш JAMECO ELECTRONICS 187 
5 JDR MICRODEVICES 195 
173 KILA 198 
87-88 KINGSTON TECHNOLOGY 71 
112-113 KONEXX 138 
198-199 KUREO TECHNOLOGY INC 204 
146-147 L A TRADE 186 
620-621 LAHEY COMPUTER SYSTEMS 96DM 20 
105 LANSOURCE TECHNOLOGY 118 
227 LIBERTY SYSTEM INC 200 


216-217 LINTEL SECURITY 


Phone No. 


800-545-3723 
800-545-3770 
800-545-3794 
800-545-6089 


140 +36-1-393-2618"* 


800-DIGITAL 
407-830-5522 
800-486-DUNN 


203 +49 221 529666*' 


99 +39-2-6698-7036 


714-448-7750 
B00-353-B200 


514-337-5893 
800-424-3081 
800-424-3081 
800-229-4640 
510-471-6442 
800-282-4835 


800-339-HWAY 
416-496-2200 


800-IBM-3333 
ext FA110 


800-IBM-3333 
ext JAO05 


800-872-7109 
800-743-4343 
209-651-1203 
800-300-8288 
800-538-3373 
800-538-3373 
216-439-4091 
800-458-0386 
+49-89-46005-0 


800-831-4242 
800-538-5000 


303-444-7737 
714-435-2600 
619-622-1400 
604-433-7715 


800-433-3726 
800-548-4778 
416-535-3555 
408-983-1127 


201 +32 2 425 3722"* 


inquiry No. Page No. 
205 LUNAR ENERGY CO 202 
609 M INNOVISION 63 
ш MCGRAW HILL NRI 64NA 8A-B 
231 MEC COMPUTER EXPRESS . 178-179 
160-161 MEDIAPHONICS 173 
144 MICRO 2000 162-163 
135-136 MICRO SOLUTIONS 

COMPUTER PRODUCTS 205 
81-82 MICROGRAFX 53 
186 MICRO-INTERNATIONAL INC 200 
7? MICRON ELECTRONICS 24-25 
61 MICRON ELECTRONICS Cil-1 
й MICROSOFT CORP 96DM 11 
; MICROSOFT PRESS INC 35 
ш MICROSTAR LABORATORIES 199 
г MICROWAY 131 
69-70 MIRO COMPUTER PRODUCTS AG 
95-96 MRT B4 


605-808 NANAO USA CORP 64NA 3 
174 NATIONAL INSTRUMENTS 199 
162-163 NBASE 193 
196 NEWVOICE 197 
123 NSTL 148 
610 NU-MEGA TECHNOLOGIES 96DM 6 
O 

200 OBJECT MANAGEMENT 

LABORATORY 204 
125 OPEN SOFTWARE ASSOCIATES 117 
в OSBORNE MCGRAW-HILL 42-43 

P 

150 PC'S COMPLEAT 166-167 
124 PERSOFT INC 153 
175 PERSONAL TEX 202 
191-192 PIKA TECHNOLOGIES 197 
64-65 PINNACLE MICRO Т 
" PIPELINE NY/PSINET 112A-B 
611 PKWARE INC 96DM 16 
94 PKWARE INC B2 
137 POLYWELL SYSTEMS 180 
612 POPKIN S/W & SYSTEMS INC 960М 2 
101 POWERQUEST 95 
99-100 PROXIMA CORP 93 


Q 


104 QNX SOFTWARE SYSTEMSLTD 105 


176 QUALSTAR CORP 202 
177-178 QUATECH INC 196 
153-154 RAIDTEC CORP 194 
613-614 RAIMA CORP 96DM 15 
607 RAINBOW TECHNOLOGIES 96 


Phone No. 


800-451-9830 


800-827-3998 


516-435-1199 


*41-38-462450'" 


800-864-8008 


800-295-1214 
B00-376-5119 
B00-967-5667 
208-465-3434 
208-465-3434 


800-259-7242 
7GY 


B00-MSPRESS 
206-453-2345 
508-746-7341 


9 +49-531-2113-100 


603-485-2830 


310-325-5202 
512-794-0100 
800-858-7815 
703-648-0585 
610-941-9600 


800-4-NUMEGA 


800-6789-OML 
800-441-4330 
800-822-8158 


508-624-6400 
800-368-5283 
800-808-7906 
613-591-1555 
714-727-3300 


414-354-8699 
414-354-8699 
800-300-7659 
212-571-3434 
800-379-2566 
800-447-7694 


800-265-1044 
ext 1022 


800-468-0680 
800-553-1170 


770-664-6066 
206-557-0200 
800-852-8569 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
615 RAVE COMPUTER ASSOCIATES 96DM 18 — 800-966-RAVE 108 STORAGE SOLUTIONS 134 203-325-0035 616-617 VISUAL NUMERICS 96DM 1 800-364-8880 
193-194 RCI 197 800-RCI-8090 78 SYMANTEC 49 800-450-9760 158-159 VORTEX COMPUTERSYSTEMES 
ext 71 9AP15 GMBH 169 +49-7131-255063" 
140-143 RECORTEC INC 189 800-729-7654 үү 
179 RHETOREX INC 197 408-370-0881 T 
x WALKER, RICHER N -217- 
138-189 ROSE ELECTRONICS i94 — 800-333-9343 | 180 TALKING TECHNOLOGY INC 198 800-685-4884 K HER & QUIN 79 208-217-7100 
151-152 WEST HILLS LAN SYSTEM 190 - -LAN 
238-239 ROSS TECHNOLOGY INC 121 800-774-7677 | 199 TAPEDISK CORP 204 715-235-3388 i — 
218 TERNINC 201 916-758-0180 | 213 WETEX INTERNATIONAL 200 800-75WETEX 
S 215 TGV 203 800-TGV-3440 | 109-110 WIBU 136 800-986-6578 
107 SAG ELECTRONICS 129 508-682-0055 83 TOSHIBA AMERICA INC 2.3 800-457-7777 602 WINBOOK 13 800-293-1639 
603 SAMSUNG ELECTRONICS 17 201-229-4053 97-98 TRAVELING SOFTWARE 87 800-224-7704 618 WIZSOFT 96DM 20 508-620-4554 
211-212 SERMAX 201 800-209-7126 111 TREND MICRO DEVICES INC 137 408-257-1500 219 WORKGROUP SQLUTIONS 204 800-234-7813 
71 SGS-THOMSON .447. - WORLDWIDE TECHNOLOGIES 183-185  215-922-0116'* 
MICROELECTRONICS 18-19 602-867-6227" 183 TRI VALLEY TECHNOLOGY INC 199 510-447-2030 
187-188 SIGMA TECH SOFTWARE 198 818-368-6192 | 9493  TRIPPLITE С SENORA X 
К SILICON GRAPHICS 39 800-836-8184 U 103 XEROX OFFICE DOCUMENT SYS 100  600-34-XEROX 
D440 
201  SILICONRAX 198 800-700-8560 | 240-241 UNIVERSITY OF TWENTE 188 7 
221-222 SLIGER DESIGNS 201 702-356-5595 V 182 Z-WORLD ENGINEERING 201 916-757-3737 
155-156 SOFTWAY AMERICA INC 190 303-670-5345 " ' ; 
181  VIDEX INC 196 — 503-758-0521 Correspond directly with company. 
208 STARTECH COMPUTER ** indicates FAX Number 
PRODUCTS 198 800-265-1844 79-80 VIEWSONIC 51 800-888-8583 ‘ : | 
ext 231 Nole: Calls to 900 numbers usually incur an extra per-minute 
s VISIO CORP 157 800-24-VISIO charge in addition to any long-distance charges. BYTE is not 
86 STATSOFT 69 — 918-749-1119 E?3 | responsible for charges incurred when calling these numbers. 


BYTE ADVERTISING SALES STAFF 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (803) 924-2663, (212) 512-2367, Fax: (603) 924-2683 


NORTH PACIFIC 

AK, Northern CA, НІ, ID, MT, OR, 
Silicon Valley, UT, WA, WY, 
Western Canada 

Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 


SOUTH PACIFIC 

AZ, Southern CA, NM, NV 

Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 


NEW ENGLAND 
CT, MA, ME, NH, NY, RI, VT, 
Ontario, Canada, Eastern Canada 
Jean Criss Farrell (617) 860-6344 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 

FAX: (212) 512-2075 
NEW YORK 


NY Metro, NJ CENTRAL U.S. 

Michael Feinberg (212) 512-4811 IA, IL, IN, KS, MI, MN, MO, ND, NE, 
John Ferraro (212) 512-2555 OH, SD, WI 

Jill Pollak (212) 512-3585 Lori Silverstein (614) 899-4908 

The McGraw-Hill Companies Jeanne Beeson (617) 860-6349 
1221 Avenue of Americas— The McGraw-Hill Companies 

28th Floor 921 Eastwind Drive, Suite 118 

New York, NY 10020 Westerville, OH 43081 

FAX: (212) 512-2075 FAX: (614) 899-4999 


MID ATLANTIC 

AL, AR, DC, DE, FL, GA, KY, LA, MD, 
MS, NC, PA, SC, TN, VA, WV 

Neil Helms (212) 512-4629 

Paul Franchak (614) 899-4912 
The McGraw-Hill Companies 

1221 Avenue of Americas— 

28th Floor 

New York, NY 10020 


Peterborough, NH Office: 
Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BUYERS MART 
Southern U.S. 
Brian Higgins (603) 924-2596 
Norihern U.S. 

Joseph Mabe (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 
реп Mabe (603) 824-2533 
BYT 


One Phoenix Mill Lane 
Peterborough, NH 03458 


NEW MEDIA/ONLINE PRODUCTS 
SOUTHWEST, ROCKY MOUNTAIN Susan Monten (603) 924-2618 
CO, OK, TX YTE 
Brian Higgins (603) 924-2596 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 


FAX: (214) 991-6208 


INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683 


UNITED KINGDOM, BENELUX GERMANY, SWITZERLAND, ITALY, FRANCE, SPAIN, TAIWAN JAPAN 

Jonathan McGowan AUSTRIA PORTUGAL, SCANDINAVIA Janet Wang Hirokazu Morita 

The McGraw-Hill Companies Jurgen Heise Zena Coupé, Amanda Biaskett Third Wave Publishing Corp. Japanese Advertising 

34 Dover St. The McGraw-Hill Companies А-2 International Sales Lid. 2nd FI., No. 19-2, Lane 231 Communications, Inc. 

London W1X 4BR Emil von Behring Strasse 2 70 Chaik Farm Road Fu Hsing North Road Three Star Building 

England D-60439 Frankfurt London NW1 BAN Taipei 105, Talwan 3-10-3 Kanda Jimbocho 

Tel: +44 171 495 6781 Germany England R.O.C. Chiyoda-ku, Tokyo 101 

FAX: +44 171 4956734 Tel: +49 69 5801 140 Tel: +44 171 2843171 Tel: +886 2 7136959 Japan 

FAX: +49 69 5801 147 FAX: +44 171 2843174 FAX: «886 2 7189467 Tel: 481 3 32614591 

HONG KONG FAX: 481 3 32616126 


caries Zoe Yen 
ап Aronovic — AUSTRALIA 
DARA International Third Wave neces Corp. Phil Bush 
— === е 41 Ravutski Unit sr wu а ner National Advertising Services 
ts - =ч چس‎ =" ч Ва'апапа 43220 ana om cn an 7-13 Parraween Street 
Subscription Customer Service rael Tel: +852 764 3830. Cremiome NEW 2090, 
el; +852 764 3830 Au stratia 


Tel: +972 9 919544 д 
бы чи E d e à es FAS az zr 
.S. +1-609-426- 


B 

One Phoenix Mill Lane 
Peterborough, NH 03458 
FAX: (603) 924-2683 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 
Janet Wang 

Third Wave Publishing Corp. 
end Fl., No. 19-1, Lane 231 
Fu Hsing North Road 

Taipei 105, Taiwan 

R.O.C 


Tel: «886 2 7136959 ext. 226 
FAX: +886 2 7189467 


MALAYSIA 

H.K. Lim 

Servex (Malaysia) Sdn. Bhd. 
5th Floor, Bena Tower 

160, Jalan Ampang 

50450 Kuala Lumpur 
Malaysia 

Tel: 460 3 2624592 

FAX: «60 3 2624591 


Young-Seoh Chinn 
JES Media International 
6th FI., Donghye Bldg. 
47-16, Myungil-Dong 
Kangdong-Gu 

Seoul 134-070, Korea 
Tel: 482 2 4813411 
FAX: 482 2 4813414 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
Inquiry No. 


HARDWARE 


1  ACCESSORIES/SUPPLI.ES 


Page No. 


d ANTHRO CORP 77 
2 ADD-IN BOARDS 
228-228 AXIOM TECHNOLOGY 196 
116-117 DEXON SYSTEMS LTD 140 
223-224 FUTUREWARE 201 
210 GLOBETEK 196 
* JAMECO ELECTRONICS 187 
69-70 — MIRO COMPUTER PRODUCTS AG 9 
177-178 QUATECH INC 196 
180 TALKING TECHNOLOGY INC 198 
158-159 VORTEX COMPUTERSYSTEMES GMBH 169 
3 BAR CODING 
181 VIDEX INC 196 
1 COMMUNICATIONS/ 
NETWORKING 
74 3COM CORPORATION 29 
126 ALTEX ELECTRONICS 168 
167 AMERICAN ADVANTECH 196 
127 COMPUTERLANE UNLIMITED 176 
112-113 KONEXX 138 
216-217 LINTEL SECURITY 201 
160-161 MEDIAPHONICS 173 
162-163 NBASE 193 
196 NEWVOICE 197 
191-192 PIKA TECHNOLOGIES 197 
193-194 RCI 197 
179 RHETOREX INC 197 
138-139 ROSE ELECTRONICS 194 
748-749 SEH COMPUTERTECHNIK GMBH 4015 30 
187-188 SIGMA TECH SOFTWARE 198 
208 STARTECH COMPUTER PRODUCTS 198 
180 TALKING TECHNOLOGY INC 198 
151-152 WEST HILLS LAN SYSTEM 190 
5 COMPUTER SYSTEMS 
184-185 APPRO INTERNATIONAL INC 198 
228-229 AXIOM TECHNOLOGY 196 
164-165 CDG SYSTEMS 193 
3 COMPAQ 10-11 
233 DATALUX CORPORATION 172 
е DELL COMPUTER CORP ciil 
* DELL COMPUTER CORP CIV 
758 DIGITAL EQUIPMENT CORP EUROPE 31 
619 DIGITAL STORAGEWORKS 75 
" GATEWAY 2000 56A-N 
е GATEWAY 2000 57 
8 IBM SERVERS 64NA 4-5 
171 INTEGRAND RESEARCH 198 
122 INTEGRIX INC 83 
Р INTEL CORPORATION 14-15 
` INTEL CORPORATION 40A-D 
173 KILA 198 
77 MICRON ELECTRONICS 24-25 
61 MICRON ELECTRONICS сы 
150 PC'S COMPLEAT 166-167 
137 POLYWELL SYSTEMS 180 
615 RAVE COMPUTER ASSOCIATES 96DM 18 
212 BYTE MARCH 1996 


Category No. 

Inquiry No. 

140-143 RECORTEC INC 

107 SAG ELECTRONICS 

* SILICON GRAPHICS 

763 SILICON VALLEY SOLUTIONS 

201 SILICONRAX 

183 TR! VALLEY TECHNOLOGY INC 

6 DATA ACQUISITION 

166 AMERICAN ADVANTECH 

228-229 AXIOM TECHNOLOGY 

169 GAGE APPLIED SCIENCES INC 

172 IO TECH 

* MICROSTAR LABORATORIES 

174 NATIONAL INSTRUMENTS 

719 NATIONAL INSTRUMENTS 

177-178 QUATECH INC 

53 DIAGNOSTIC EQUIPMENT 
145 ALLMICRO 

144 MICRO 2000 

7 DISK & OPTICAL DRIVES 
157 ASHTEK INC 

189-190 GRANITE DIGITAL 

87-88 KINGSTON TECHNOLOGY 

227 LIBERTY SYSTEM INC 

135-136 MICRO SOLUTIONS COMP PROD 
64-65 PINNACLE MICRO 

107 SAG ELECTRONICS 

727-728 STARTECH INTERNATIONAL 

9 FAX BOARDS /МАСНІМЕЅ 
160-161 MEDIAPHONICS 

11 KEYBOARDS 

233 DATALUX CORPORATION 

12 LAN HARDWARE 

701-702 COMPEX INC 

128-129 CYBEX CORPORATION 

130-131 CYBEX CORPORATION 

704-705 CYBEX CORPORATION 

133-134 FIRST SOURCE INT'L 

122 INTEGRIX INC 

162-163 NBASE 

770-771 PSI PRINTER SYSTEMS INTL 
748-749 SEH COMPUTERTECHNIK GMBH 
763 SILICON VALLEY SOLUTIONS 
158-159 VORTEX COMPUTERSYSTEMES GMBH 
151-152 WEST HILLS LAN SYSTEM 

13 LAPTOPS & NOTEBOOKS 
127 COMPUTERLANE UNLIMITED 
729-730 FIRST INTERNATIONAL COMPUTER 
766-767 HUSKY COMPUTERS LTD 

* JDR MICRODEVICES 

186 MICRO-INTERNATIONAL INC 
739-740 MITAC INTERNATIONAL CORP 

734 MULTIVENTURE 

764-765 OLIVETTI S.P.A. 

150 PC'S COMPLEAT 

763 SILICON VALLEY SOLUTIONS 

83 TOSHIBA AMERICA INC 

97-98 TRAVELING SOFTWARE 

602 WINBOOK 


Page No. 


189 
129 

39 

4015 20 
198 
199 


199 
196 
199 
199 
199 
199 
4015 28 
196 


191 
162-163 


129 
4015 23 


173 


172 


4015 7 
181 
165 
CIV 

170-171 
83 

193 
401540 
4015 30 
4015 20 
169 

190 


176 
4015 2 
4015 39 
195 
200 
4015 9 
4015 17 
75 
166-167 
4015 20 
2-3 

87 

13 


Category No. 

Inquiry No. Page No. 
WORLDWIDE TECHNOLOGIES 183-185 
14 MAIL ORDER 

126 ALTEX ELECTRONICS 168 
164-165 CDG SYSTEMS 193 
89 COMPUTER DISCOUNT WAREHOUSE 174-175 
* JAMECO ELECTRONICS 187 
231 MEC COMPUTER EXPRESS 178-179 
150 PC'S COMPLEAT 166-167 
727-728 STARTECH INTERNATIONAL 4015 23 
151-152 WEST HILLS LAN SYSTEM 190 
213 WETEX INTERNATIONAL 200 
2 WORLDWIDE TECHNOLOGIES 183-185 
15 MEMORY/CHIPS/UPGRADES 
206-207 CAMELEON TECHNOLOGY INC 200 
133-134 FIRST SOURCE INT'L 170-171 
223-224 FUTUREWARE 201 
INTEL CORPORATION 40A-D 
Ш INTEL CORPORATION 14-15 
2 JAMECO ELECTRONICS 187 
146-147 LA TRADE 186 
238-239 ROSS TECHNOLOGY INC 121 
211-212 SERMAX 201 
71 SGS-THOMSON MICROELECTRONICS 18-19 
ш WORLDWIDE TECHNOLOGIES 183-185 
16 MISCELLANEOUS HARDWARE 
119-120 CALIFORNIA PC PRODUCTS INC 142 
164-165 CDG SYSTEMS 193 
170 GTEK INC 201 
221-222 SLIGER DESIGNS 201 
17 MODEMS & MULTIPLEXORS 
737-738 ATRIE TECHNOLOGY INC 4015 16 
752-753 E-TECH 4015 33 
З JDR MICRODEVICES 195 
112-113 KONEXX 138 
160-161 MEDIAPHONICS 173 
69-70 MIRO COMPUTER PRODUCTS AG 9 
18 MONITORS & TERMINALS 

732-733 DAEWOO 4015 13 
233 DATALUX CORPORATION 172 
746-747 GVC CORP 4015 31 
713-714 KUO FENG 4015 19 
715-716 LITEON 96 
609 MAG INNOVISION 63 
605-606 NANAO USA CORP 64NA 3 
722-723 PHILIPS MONITORS CII 
761-762 PRINCETON GRAPHIC SYSTEMS 63 
603 SAMSUNG ELECTRONICS 17 
79-80 VIEWSONIC 51 
19  MULTIMEDIA/CD-ROM 

118 BYTE ON CD-ROM 141 
741-742 ELEKTROSON BV 4015 15 
95-96 МАТ 84 
99-100 PROXIMA CORPORATION 93 
Ы SILICON GRAPHICS 39 
195 TAPEDISK CORPORATION 204 
20  PRINTERS/PLOTTERS 

127 COMPUTERLANE UNLIMITED 176 
756-757 KYOCERA 4015 25 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need — FAST! 


YES! 1 want FREE product information from the following advertisers 


FAS T : i i 1 А. My company profile is best described as: (check one) D. Please indicate which specific fields of 
ж : Fill out this coupon carefully. Please print. ا‎ tea о Дь 
2 О Computer/communications manufacturer apply) 
INQUIRE BY MAIL | 3 C Reseller/distributor/OEM/ntegrator/consuttant 
Name | ۴ 4 O Other (please describe): 19 C Mobile Computing 
Enter your name and : Ган 20 C) Application development 
| ت‎ 21 О Client/Server 
addr ess at right. ies B. My job function is bebt described as: (check one) 22 O Intemeton-ine 
1 5 O Company Management 23 0 Video Conferencing 
Then circle the Company & Û IS/MIS/AT Management 24 О Multimedia 
А A 7 (Systems Engineering/Integration 25 L1 PC Telephony 
inquiry numbers that 8 О Departmental Management (non-/S/MIS) | 
Address 9 D Technical Services Support E. Do you influence the purchase of the 
cor respond to those 10 O Other (please describe}: following products or services for your 
" organization? (check all that apply) 
on the advertisement — "^32 P I 
а C. My responsibilities require that 1 be involved with the following онна ci 
or BYTE article, and operating system environments: (check all that apply) 27 Озара — 
а а 11 2.005 28 O Remote^vireless communications 
mail this postage- | didi: 29 C LAN hardware or sofware 
‘ City 13 Ci Mac/0S 30 C Internetworking hardware. 
paid card. 14 D UNIX (any, including Solaris) software, or services 
15 D Windows 
ي‎ 18 O Windows/NT 
17 D NetWare 
Phone 18 O Other (please describe — — — s ^ ^ ^ March 1996 
FASTER: — = 
3 Fax | Valid until May 31, 1996 


INQUIRE BY FAX 


Security 52 Miscellaneous Software 37 Miscellaneous 51 


1 
Enter the : | Advertiser Inquiry Numbers 
information as ET qq ‘ee 7 11 12 13 14 15 16 17 | 596 597 598 599 600 601 602 606 607 608 609 610 611 612 
А : 18 19 21 22 23 24 28 29 30 31 34 | 613 614 615 616 617 618 619 623 624 625 626 627 628 629 
described above, :o] 35 3 38 39 40 41 45 46 47 48 51 | 630 631 632 633 634 635 636 640 641 642 643 644 645 646 
then fax thi : | 52 53 55 56 57 58 62 63 64 65 67 68 | 647 648 649 650 651 652 653 657 658 659 660 661 662 663 
en Tax this t | 69 70 72 73 74 75 79 80 81 82 84 B5 | 664 665 666 667 668 669 670 674 675 676 677 678 679 680 
d to: : | 86 87 89 90 91 92 96 97 98 99 101 102 | 681 682 683 684 685 686 687 691 692 693 694 695 696 697 
сага to: : | 103 104 105 106 107 108 109 113 114 115 116 118 119 | 698 699 700 851 852 853 854 858 859 860 861 862 863 864 
t | 120 121 123 124 125 126 130 131 132 133 135 136 867 868 869 870 871 875 876 877 878 879 880 881 
800-571 а / 130 Е | 137 138 139 140 141 142 143 147 148 149 150 152 153 884 885 886 887 888 892 893 894 895 896 897 898 
t | 154 155 156 157 158 159 160 164 165 166 167 169 170 901 902 903 904 905 909 910 911 912 913 914 915 
t | 171 172 173 174 175 176 177 181 182 183 184 186 187 918 919 920 921 922 926 927 928 929 930 931 932 
£ | 188 189 190 191 192 193 194 198 199 200 201 203 204 935 936 937 938 939 943 944 945 946 947 948 949 
: | 205 206 207 208 209 210 211 215 216 217 218 219 220 221 952 953 954 955 956 960 961 962 963 964 955 966 
t | 222 223 224 225 226 227 228 232 233 234 235 236 237 238 969 970 971 972 973 
t | 239 240 241 242 243 244 245 249 250 251 252 253 254 255 
ы | 256 257 258 259 260 261 262 266 267 268 269 270 271 272 | Editorial Inquiry Numbers 
~F m i | 273 274 275 276 277 278 279 285 286 287 288 289 
: | 290 291 292 293 294 295 296 302 303 304 305 306 | 976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 
t | 307 308 311 312 313 319 320 321 322 323 | 993 994 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 
INQUIRE ON t | 324 325 328 329 330 336 337 338 339 340 | 10101011 1012 1013 1014 10151016 1017 1018 1019 1020 1021 1022 1023 1024 1025 1026 
| : | 341 342 345 346 347 353 354 355 356 357 | 10271028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 
ТНЕ INTERNET : | 358 359 362 363 364 370 371 372 373 374 | 10441045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 
г | 375 376 379 380 381 387 388 389 390 391 | 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 
Access BYTE's i | 392 393 396 397 398 402 403 404 405 406 407 408 | 10781079 10801081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 
t | 409 410 413 414 415 419 420 421 422 423 424 425 | 10951096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 
h y : | 426 427 428 429 430 431 432 436 437 438 439 440 441 442 | 11121113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 
ome page at: E | 443 444 445 446 447 448 449 453 454 455 456 457 458 459 | 11291130 1131 1132 1133 1124 1135 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 
t | 460 461 462 463 464 465 466 470 471 472 473 474 475 476 | 11461147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 
www.byte.com t | 477 478 479 480 481 482 483 487 488 489 490 491 492 493 | 11631164 1165 1166 1167 11681169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 
* | 494 495 496 497 498 499 500 504 505 506 507 508 509 510 | 11801181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 
and click on Free : | 511 512 513 514 515 516 517 520 521 522 523 524 525 526 527 | 11971198 1199 1200 1201 12021203 1204 1205 12% 1207 1208 1209 1210 1211 1212 1213 
ive : | 528 529 530 531 532 533 534 538 539 540 541 543 544 | 12141215 1216 1217 1218 12191220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 
Product Inf ti i | 545 546 547 548 549 550 551 555 556 557 558 559 560 561 | 12311232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
Froduct InTOrmaliOn. : | 562 563 564 565 566 567 568 572 573 574 575 576 577 578 | 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 
i | 579 580 581 582 583 584 585 589 590 591 592 593 594 595 | 12651266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281 
Follow the i 
i 1 «li i Product Catego Graphics Tablets/Mice/ Tape Drives 23 On-Line Services 38 
Instructions on line. і Information um Pen Input 10 UPS/Power Management 24 Operating Systems 39 
| Keyboards 11 Voice Technology 85 OS/2 54 
z To receive information for an LAN Hardware 12 Softw Programming Languages/ 
i еліге category, circle the appropriate Laptops & Notebooks 13 ins al 25 Tools 40 
t — number in box above. Mail Order 14 r اا‎ " Security 41 
Е н Memory/Chips/Upgrades 15 С а = Shareware 42 
: Hardware че Miseellanaous Патона 16 аа э» а, а Software Duplication 43 
p faeces | Modems/Multiplexors 17 — E Spreadsheets 44 
: Add-in Boards 2 Monitors & Terminals 18 E -= UNIX 45 
i Bar Coding | _ 8 Multimedia/CD-ROM 19 Educational — — 30 Utilities 46 
$  Communications/Networking 4 PCMCIA 57 Engineering/Scientific 31 Vimtowe 47 
Ё : Entertainment 32 А 
p oe 5 Printers/Piotters 20 Word Processing 48 
т Data Acquisition 6 P Graphics 33 
E : : к rogrammable Hardware 21 Р 
: Diagnostic Equipment 53 RAID Drive Arrays 56 Macintosh 34 General 
: Disks & Optical Drives 7 SCSI/Peri Mail Order 35 Books/Publications 49 
| н ч pheral Interfaces 59 à а ч 
:  Diskettes/Duplicators 8 Gcanners/OCR/Diitizers 22 Mathematical/Statistical 36 Recruitment 50 
| Fax Boards/Machines 9 


, 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need - - : FASTI 
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FAS Т: 


INQUIRE BY MAIL 
On the opposite 
side, enter your 
name and address. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage- 
paid card. 


| FASTER: 
INQUIRE BY FAX 
Enter the 
information as 
described above, 
then fax this 

card to: 


800-571-7730 


FASTEST: 
INQUIRE ON 

THE INTERNET 
Access BYTE's 
home page at: 


www.byte.com 
and click on Free 
Product Information. 
Follow the 
instructions on-line. 
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Bla: Your Loach 
(0 the Internet! 


Give BIX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for free! 

5 lij Take the rest of the calendar month to explore BIX, and then 
| ITS for Fr continue for our standard $13 monthly membership fee. 
| рр Further details and complete rate information are 
provided during registration. Using any communications 

у, m SN“ program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
d M Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/nr.) apply for access during prime time hours. The 5 for Free offer is valid tor first-time members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can hack it 


КИД Curtis Franklin Jr. 


Oh, Grow Up 


It's time for technology 
and product developers to 


stop acting like adolescents 


dolescence is hard. It always has been. 
That’s why every society tries to channel 
the energy, creativity, and potential for 
| utter chaos that comes with adolescence in 
such a way that adults don't go bonkers and adolescents 
make it to adulthood. Now well into its twenties, the PC 
industry is still behaving like an adolescent. It's high 
time for those of us who depend on technology to say it 
loud and clear to everyone involved in designing hardware 
and software: Grow up. 

OK, you ask, what does adolescence have to do with 
the computer industry? Well, this industry is showing, and 
has been for a while, some classic symptoms of adoles- 
cence: a hypersensitivity to critical comments from oth- 
ers, an enormous amount of energy guided by an amaz- 
ing lack of focus, an ego-driven world view that is almost 
entirely self-centered, and impressive intelligence bereft 
of all guidance from wisdom. Adolescence is a neces- 
sary stage of development, but the time has surely come 
to start acting a little more like a grown-up. Let's look at 
some of the immature behaviors we could live without. 

"You're picking on me": Customers need informa- 
tion on the products they buy. Some companies are so 
troubled by the idea of customers getting information 
from someone not in their marketing department that 
they put up legal barriers to avoid product reviews. 

Technology du jour: This industry is great at coming 
up with new technology but tends to lack something in fo- 
cus and application. Need proof? Pen computing. 

Product life cycles measured in weeks: Industry hon- 
chos point to collapsed life cycles with perverse pride, but 
when computer resellers complain that they can't learn a 
product's features before it goes out of production, things 
are definitely out of hand. So much for the symptoms. 

What would maturity bring? What would we all get out 
of a more adult attitude? Here are some of the benefits. 

A more mature relationship with the press: The com- 
puter press does a pretty good job of telling end users 
what new hardware and software does, but the fact is 
that writers want access to new products and technologies 
and will trade kid-gloves treatment to keep that access. 
Consumers, the press, and the manufacturers themselves 
would all benefit from insisting on more rigorous evalu- 
ations of technology and products. 

Rational collaborations: Your reaction to a new in- 
dustry consortium is probably a stifled yawn. Rampant 
egos, lingering paranoia about trade secrets, and disregard 
for what's best for the customer have made meaningful 
computer-industry consortia nearly impossible to create 
and sustain. Of course, differences drive improvements, 
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but there are many areas—file formats, anyone?— where 
reasonable agreement would be a godsend for users. 

А customer focus: The industry needs to show enough 
maturity to care about what customers need. Too often, 
change in this industry is driven by what engineers and 
programmers want to build rather than what users need 
to have. Mature industries tend to respect the marketing 
people who talk to customers. In the computer industry, 
the technical types disdain them. 

Getting the products right: Mature industries can pro- 
duce mature products. With all the technological flash 
and sizzle of the latest generation of hardware and soft- 
ware, none of it is truly easy to use or solidly reliable. 
Here's a tip to vendors: Enduring system crashes is not 
a touching bonding ritual; it's a painful damper on mar- 
ket growth. Taking the time to get it right rather than 
rushing to the next project would be a sign of industry ma- 
turity welcomed by customers (and potential customers). 

Mature businesses fearlessly solicit feedback from 
customers. Some software companies claim their rigor- 
ous usability testing tells them what people like and don't 
like, and what they find easy or hard to use. But these us- 
ability tests are skewed. They're designed by insiders, 
by computer literates who have far more experience than 
most customers. Having product developers design and 
administer usability tests is like having Einstein put to- 
gether a high-school physics exam. 

The computer industry has convinced itself that its 
adolescent energy is a virtue. That was once true. But 
computers now do too many jobs for us. We can't have 
systems that crash without apparent reason, or software 
that talks back to us in that tone of voice so familiar to par- 
ents of adolescents. Product manufacturers and sellers 
need to care more about customer needs than developer 
whims. It’s time to grow up— before you're grounded. Ш 


Curtis Franklin Jr. is director of labs at Client/Server Labs 


in Atlanta, Georgia. You can reach him on the Internet or 
BIX at cfranklin@cslinc.com. 
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DELL LATITUDE DELL’ LATITUDE" ХР: P120D • 2 Type 11/1 Type Ill PCMCIA Slots 
Dependable Notebooks 120MHz PENTIUM" PROCESSOR — * 62 Pounds 
With Superior Battery Life * 10.4" Dual Scan Color Display * Optional Dell Latitude DeskDock™ 


* ВМВ RAM (40MB Max RAM) Docking Station Available 
* 256KB L2 Cache e 1 Year Warranty! 
* 540MB Removable Hard Drive — * Double your RAM to 16MB for | | 
(1.2GB Max) only $399 more. 0 ur Pentium Chip-based 
ж Smart Lithium lon Battery with * Add a 28.8 X-Jack Modem for Latitude XPI 
Advanced Power Management only $259 more. 
1MB Video RAM Order Code #800036 


tC ine 


+7 
ы! LT 
- Fia. 


Recently, Stephen Taylor of North Carolina апа sustained only minor damage. Which all 
identally backed hi his Dell Latitude leads to th f this i ible story: if 
acciden ally bac т Is car over | ell Latitude leads to the moral of this incredible story: i TO ORDER, CALL 
XPi notebook. Don't ask. These things happen. уои really want a notebook that can stand 
Designed for  Butasamazing ир їо the daily rigors of the real world, get a 800-545-3725 


as it may seem, Dell Latitude. In Canada* call 800-839-0148 
his Dell Latitude Because not only are Dell Latitude notebooks Mon-Fri 7am-3pm CT • Sat 10am-6pm CT 
Microsoft notebook booted powerful and affordable. They also seem to be 527 12Pm-5pm CT * http://www.us.dell.com/ 


pentium Windows95 up immediately virtually indestructible. 


OTHER PCs CAN RUN 


BUT PC MAGAZINE SAYS D 


DELL DIMENSION XPS Pro150 
150MHz PENTIUM? PRO PROCESSOR 

* Mini Tower Model 

* 16MB Parity Memory (128MB Max RAM) 
* 256KB Internal L2 Cache 

• 21GB Hard Drive [10ms, Mode 4] 

• 17LS Monitor (15.7" v.i.s.] 


e Imagine 128-bit Graphics Accelerator 
with 4MB VRAM 


e 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 (N.F.I.) 


e AWE32 Wave Table Sound Card 
• Altec Lansing ACS-31 Speakers 
• 28.8 Fax/Modem 


e Microsoft Windows NT™/1 Year 
software Support 


ж Upgrade to 200MHz with 32MB of 


ramRIGHT ™ Memory for only $700 more. 


34799 


Business Lease: $173/Mo. 
Order Code #500206 


DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 

* 16МВ EDO Memory (128MB Max ВАМ) 
* 256KB Pipeline Burst Cache 

• 166B Hard Drive [10ms] (26B Мах) 

• 15LS Monitor (13.7" v.i.s.) 


* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 


* 6X Multi-session EIDE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows 95/30 Days 
Free Support 

ж Upgrade to the 15ТХ Trinitron monitor 
[13.7" 01.5.) for only $60 more. 

Pictured System 


2449 ii 


Business Lease: $91/Mo. 
Order Code #500199 


DELL DIMENSION XPS P166c 
166MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 

* 16MB EDO Memory (128MB Max ВАМ) 
* 512KB Pipeline Burst Cache 

• 2GB Hard Drive [10.5ms] 

e 17LS Monitor (15.7" v.i.s.] 


e OFX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


e 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 


• AWE32 Wave Table Sound Card 
* Altec Lansing ACS-31 Speakers 


* Microsoft Windows 95/30 Days 
Free Support 


* Add the HP LaserJet 5P for 
only $879 more. 


$3579 


Business Lease: $129/Mo. 
Order Code #500196 


DELL DIMENSION P100t 

100MHz PENTIUM PROCESSOR 

* Desktop Model 

• 16МВ EDO Memory (128МВ Max RAM} 

* 256KB Cache 

* 1GB Hard Drive [10ms] (2GB Max} 

• 15LS Monitor (13.7" v.i.s.] 

• 64-bit PCI 2MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

* Altec Lansing ACS-5 Speakers 

* Microsoft Windows 95/30 Days 
Free Support 

ж Add the HP DaskJet 855C for 
only $479 more. 


* Upgrade to a &X EIDE CD-ROM 
drive for only $75 more. 
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Business Lease: $81/Mo. 
Order Code #500200 


DELL DIMENSION XPS P166c 
166MHz PENTIUM PROCESSOR 
* Mini Tower or Desktop Model 
e 16MB E00 Memory (128MB Max ВАМ) 
* 256KB Pipeline Burst Cache 
• 1GB Hard Drive [10ms] (2GB Max) 
e 15TX Trinitron Monitor (13.7" v.i.s.) 
* 64-bit PCI 2MB DRAM Video 
(128-bit 4МВ VRAM Мах) 
* 6X Multi-session FIDE CD-ROM Drive 
* MS Office Professional with 
Bookshelf for Windows 95 
* Microsoft Windows 95/30 Days 
Free Support 
* Add the HP LaserJet 5L for 
only $479 more. 
* Upgrade to the #9FX with 2MB 
VRAM for $110 more. 


2679 


Business Lease: $99/Mo. 
Order Code #500197 


DELL DIMENSION P100t 

100MHz PENTIUM PROCESSOR 

* Desktop Model 

* ВМВ EDO Memory (128МВ Max RAM) 

• 1GB Hard Drive [10ms] (2GB Мах) 

e 15TX Trinitron Monitor (13.7" v.i.s.] 

• 64-bit PCI 2MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

* Microsoft Windows 95/30 Days 
Free Support 

ж Add a 3Com EtherLink Ill Network 
Interface Card with Parallel Tasking 
for only $79 more. 

ж Upgrade to 16MB of EDO Memory 
for $290 more. 


Г ЕЁ! 
$1799 :° 
Business Lease: $67/Mo. EDITORS 


Order Code #500201 


*SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. 


tPricing is not discountable. For a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP., 2214 W. Braker Lane, Building 3, Austin, TX 78758. 9Business leasing arranged by 
Leasing Group, inc. *Prices and specifications valid in the U.S. only and subject to change without notice. The Intel inside logo and Pentium are registered trademarks and InteH}X4 is a trademark of Intel 
Corporation, MS, Microsoft, Windows and the Windows logo are registered trademarks and Windows NT is a trademark of Microsoft Corporation. ©1996 Dell Computer Corporation. Ail rights reserved, 


DELL DIMENSION XPS P13. 
133MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 
• 16MB EDO Memory (128MB M 
• 512KB Pipeline Burst Cache 

e 26B Hard Drive [10.5ms] 

e 17LS Monitor (15.7" v.i.s.] 


e SFX Motion Graphics Accelera 
2MB VRAM (128-bit 4MB VRAN 


e 6X Multi-session EIDE CD-RON 


* MS Office Professional with 
Bookshelf for Windows 95 


• AWE32 Wave Table Sound Са 
e Altec Lansing ACS-31 Speake 
• 28.8 Fax/Modem 


* Microsoft Windows 95/30 Da: 
Free Support 


* Upgrade to the Mes 128 wit 
4MB VRAM for only $330 - 


$3399 . 


Business Lease: $126/Mo. н 
Order Code #500198 (i 


DELL DIMENSION P75t 
75MHz PENTIUM PROCESSOR 

* Desktop Model 

* ВМВ EDO Memory (128MB Мах? 
• 540MB Hard Drive [12ms] (268 
e 14XE Monitor (13.19" v.i.s.] 


e 64-bit PC] 1MB DRAM Video 
(2MB DRAM Max} 


e 4X Multi-session EIDE CD-ROM 


* Microsoft Windows 95/30 Day 
Free Support 


| * Upgrade to a 168 hard drive fc 


only $80 more. 


ж Add the U.S. Robotics 28.8 Fax; 
far only $149 more. 


71479 


Business Lease: $55/Mo. 
Order Code #500202 


Designed ! 


.. Microso 
Penuum Windows! 
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INDOWS 95. — 
LL DOES IT BEST. 


DELL LATITUDE XPi P75D 

75MHz PENTIUM PROCESSOR 

„ 10.4" Dual Scan Color Display 

* BMB RAM (40MB Max ВАМ) 

• 256KB L2 Cache 

• 540MB Removable Hard Drive 
(1.2GB Max) 

• Smart Lithium lon Battery with 
Advanced Power Management 


Pa. e 32-bit Local-bus Video, 1MB Video RAM 


Ж • 2 Typell/1 Type lll PCMCIA Slots 


| * 6.2 Pounds 
* 1 Year Warranty! 


* Add an external Sony multimedia 
kit with detachable speaker and 
CD-ROM for $499 more. 


52399 


Мах) Business Lease: $89/Mo. 


Order Code #800044 


Drive DELL LATITUDE XPi P120D 


/lodem 


Ar 
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120MHz PENTIUM PROCESSOR 


• 10.4" Dual Scan Color Display 
• ВМВ RAM (40MB Max ВАМ) 
* 256KB L2 Cache 


« 540MB Removable Hard Drive 
(1.2GB Max) 


• Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 1MB Video RAM 
e 2 Type 11/1 Type Ill PCMCIA Slots 

* 6.2 Pounds 

• | Year Warranty 


> Ask about our P120ST system with 104" 
SVGA Active Matrix Color Display. 


2899 


Business Lease: $107/Mo. 
Order Code #800036 


DELL LATITUDE LX 4100T 
100MHz INTELDX4™ PROCESSOR 

* 10.4" Active Matrix Color Display 
* BMB RAM (24MB Max ВАМ) 

• 128KB L2 Cache 


* 420MB Upgradeable Hard Drive 
(810MB Max) 


• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


* 32-bit Local-bus Video, 1MB Video RAM 
• 2 Туре 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 


ж Upgrade to ап 810MB hard drive 
for $200 more. 


531999 


Business Lease: $74/Mo. 
Order Code #800033 


DELL LATITUDE LX 4100T 
100MHz INTELDX4 PROCESSOR 

* 10.4" Active Matrix Color Display 
e 16MB RAM (24MB Max RAM) 

• 128KB L2 Cache 

e B10MB Upgradeable Hard Drive 


• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


* 32-bit Local-bus Video, 1MB Video RAM 
• 2 Type li/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 


* Add a 28.8 X-Jack modem for 
only $259 more. 


$2599 


Business Lease: $96/Mo. 
Order Code #800042 
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December 5, 1995 
Dell Dimension P100t 


December 5, 1995 
Dell Dimension XPS P133c 


e * 


Dell's featured computer artist s трт, МҮ Р" 

If you're impressed by Windows 95, you 
should see it running on the Dell Dimension XPS 
P133c and the Dell Dimension P100t. These Dell" 
systems were just judged the best for running 
Windows 95 by PC Magazine. 

The experts reviewed 83 different desktops— 
both high-end (120 and 133MHz) and mid-range 
(90 and 100MHz), and the Dell systems swept 
both categories. In fact, they praised the Dell 
desktops, calling them, "shining examples of 
what this award is all about? 

The way these systems run Windows 95 is 
impressive. But the way these systems are 
priced is even more so. 

To order, give us a call today. 


DIRECT NEWS ON THE INTERNET 

For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to "DirectNews-request&dell.com^ 

Please use the word "subscribe" as the body of 

your message. 


| TO ORDER, CALL 
800-545-3770 


In Canada? call 800-839-0148 
Mon-Fri 7am-Spm CT * Sat 10ат-брт CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 


Keycode #01093 
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DELL DIMENSION DELL DIMENSION" XPS P133c ж 5X Multi-session EIDE CD-ROM Drive 


Reliable PCs For 133MHz PENTIUM” PROCESSOR * MS" Office Professional with 
High Performance - Mini Tower or Desktop Model Bookshelf for Windows” 95 


Competing * 16MB EDO Memory * Microsoft" Windows 95/30 Days 
(128MB-Max ВАМ) | Free Support 


? d * 256KB Pipeline Burst Cache ТЕРРИ ТА weirs Tort 


• 16GB Hard Drive [10ms] (2GB Max) ath ced wearer 


* 1515 Monitor (137^ vis. Business Lease’: $91/Mo. 
* 64-bit PCI 2MB DRAM Video Order Code #500199 


(128-bit 4MB VRAM Max) 


CONFIGURATION 


EL/ 
LL MANUFACTURER AND MOD 
RANK OVERA MAE 


` RATING Dell provides strong 3 


16MB of : 

Minitower, 133-Mhz Pentium, nd preloads Миф 
vocum Eus pi33c memory, 108 hard disk, quad- ine ail 
$3, 249\ w/ monitor — speed CD- ША rate TOS 


BUSINESS WEEK 
CONFIRMS WHAT YOU 
ALREADY KNEW. 


In search of the perfect PC? Just ask Business Week. In its First Annual Computer Buying Guide, 
the Dell Dimension XPS P133c was rated #1 among the "Best Bets for PC Buyers. 
That's another best for Dell, a company famous for delivering the best performance, 
the best features, the best value. But that's probably not news to you, is it? 


Designed f TO ORDER, CALL 

esigned for 

stone $00-545-3723 
te» in Canada* call 800-839-0148 


Mos ofte Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 


pentium Windows'95 Sun 12pm-5pm CT • http://www.us.dell.com/ 
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Тениз anducted by the National Saltwera Testing Laboratories, a division of MeGraw-Hil, Cas. Published in Business Week, November 6, 1995. | Keycode #01091 | 


